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1st Award—S4,000—Student Class
Niels Jorgen Gimsing, Hattensens Alle 11, Copenhagen, Denmark
Technical University of Copenhagen (Graduate)
and
Hans Nyvold, Ulrikkenborg, Alle 62, Lyngby, Denmark
Technical University of Denmark (Graduate) \
These students won $9,000 for bridge designs
American Bridge Division of United States Steel
recently awarded $44,000 in world-wide competition
for the best designs of small steel bridges. Professional
engineers and college engineering students partici-
pated. Designs came in from 50 states and 40 foreign
countries. From these entries, 15 winners were chosen,
eight professional awards and seven student awards.
They were selected under the supervision of the
American Institute of Steel Construction. The judges
were prominent consulting engineers and architects.
They judged the designs on the basis of originality,
economy, appearance and the utilization of steel. The
bridges had to carry two-lane traffic over a four-lane
interstate highway in accordance with AASHO stand-
1st Honorable
Mention—$2,000
Student Class
James C. Costello
21 Leeson Park, Dublin,
Ireland University
College, Dublin,
of the National
University of Ireland
ards. In addition to the winners, many of the designs
entered were so outstanding that they will be pub-
fished later.
Bridge design is a good example of what can be
done with steel and imagination. But, it's only one
example. There are thousands of other uses for steel
. . . and it takes thousands of men to make and sell
steel. If you want to know about engineering oppor-
tunities at U.S. Steel, write to United States Steel, 525
William Penn Place, Pittsburgh 30, Pennsylvania.
uss is a registered trademark
United States Steel
• 2nd Honorable Mention—$1,000—Student Class
James A. Wood Jack A. Berridge William 0. Evers
Graduates of California State Polytechnic College,
San Luis Obispo, Calif.
3rd Honorable
Mention—$500
Student Class
Troy R. Roberts
Route 5, Neosho,
Missouri
University of Missouri
School of Mines and
Metallurgy (Graduate)
3rd Honorable
Mention—S500
Student Class
Harland C. Zenk
Truman, Minnesota
South Dakota State
College (Graduate)
3rd Honorable
Mention — $500
Student Class :
Albert C. Knoell & :
Rodger K. Gieseke:
Drexel Institute of
Tech. (Graduates) •
Philadelphia, Pa. :
3rd Honorable
Mention—$500
Student Class
Joseph A. Yura
629 North 23rd St.,
Allentown, Penna.
Duke University
(Graduate)—
Durham, N.C.
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Energy conversion is our business
A method of doing work?
A change of state?
Regimentation of random motion?
Organized degradation of matter?
Is it reversible?
Because we are constantly preoccupied
with energy conversion, we are interested
in energy in all its forms — solar, nuclear,
thermal, mass, magnetic, electrical, me-
chanical and radiant.
And in our attempts to convert one form of
energy into any other form, we search for
methods which will give us the greatest
amount of energy output from the smallest
possible input.
To aid us in our efforts, we call on a myriad
of talents and capabilities: General Motors
Corporation, its Divisions, other individuals
and organizations. By applying this sys-
tems engineering concept to new projects,
we increase the effectiveness with which
we accomplish our mission — exploring
the needs of advanced propulsion and
weapons systems.
LL150/41
• •
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Want to know about YOUR opportunities on
the Allison Engineering Team? Write: Mr. R. C.
Smith, College Relations, Personnel Dept.
Division of General Motors, Indianapolis, Indiana
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Looking deep..•
into the
nature of things
Page 2
At the General Motors Research Laboratories, physicists employ
radioactive isotopes and other ultra-modern techniques and tools
in their search for new scientific knowledge and an understanding
of the many laws of nature that continue to perplex mankind.
Although a lot depends on a man's ability, enthusiasm and
growth potential, there's every chance for advancement in
many fields for General Motors scientists and engineers. There's
virtually no limit to opportunity at GM. Fields of work are
as varied as radioactive isotope research, astronautics, auto-
mobiles, aircraft engines and inertial guidance systems—to
mention but a few.
If you wish to pursue postgraduate studies, GM offers financial
aid. And since each GM division is autonomous yet related,
you can grow in two directions—up through your own division,
or to the side to other divisions.
For an exciting, rewarding career, see your Placement
Officer or write to General Motors, Salaried Personnel Place-
ment, Personnel Staff, Detroit 2, Michigan.
GENERAL 11101 0 RS
GM positions now available in these fields for men holding Bachelor's, Master's and Doctor's degrees: Mec'lanical,
Electrical, Industrial, Metallurgical, Chemical, Aeronautical and Ceramic Engineering • Mathematics • Industrial
Design • Physics • Chemistry • Engineering Mechanics • Business Administration and Related Fields
JOB OPPORTUNITIES! A General Motors representative will be on campus
January 7, 8. Contact your college placement office to arrange an interview.
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ENGINEERS • PHYSICISTS
Sylvania Encourages Scientific Heretics
Who Can Utilize Unique and Unorthodox Thinking in
Making State-of-the-Art Advances in Electronics, Electronic
Countermeasures, Metallurgy, Semiconductors, Radar,
Communications & Navigation Systems, Airborne Defense,
Missiles, Computers, Lighting, Radio, Television, Plastics,
Photography, Chemicals, Wire, Phosphors.
To the young engineer and scientist
who questions present hypotheses and
who can combine unorthodox percep-
tion with imagination, Sylvania ex-
tends a climate of achievement. From
these men, Sylvania foresees a number
of tomorrow's breakthroughs. If your
ambition is to attain your fullest pro-
fessional potential, these facts about
Sylvania — one of the world's fastest
growing industrial organizations —
merit your close attention.
Started as a basement industry
manufacturing incandescent lamps
only 59 years ago, Sylvania today has
23 laboratories and 46 plants located
in 14 states across the nation. These
69 modern facilities afford employ-
ment to over 30,000 people. In the
last 25 years sales have climbed from
$6,000,000 to over 1/3 of a billion dol-
lars. Strong as this industrial base is
for the engineer and scientist, it was
substantially reinforced in February
1959 when Sylvania merged with
General Telephone Corporation. The
merger of these two growth com-
panies will:
• Increase ability to finance future
growth and development
• Add further diversification to al-
ready broad commercial and defense
product lines
• Measurably increase research and
development facilities
• Give Sylvania the benefit of
General Telephone's wide experi-
ence and background in foreign
manufacturing and sales.
Sylvania Prizes Individuality
Sylvania's success and reputation
have long been based on the belief
that the success of the organization
depends upon the personal success of
the individual. The engineer/scientist-
oriented management has given much
thought and study to provide an en-
vironment that kindles self-expression
and creativity. Here you are assigned
to a position where you can direct
your training toward its greatest po-
tential. Promotion from within the
company gives impetus to your pro-
fessional progress; assignments are
frequently reviewed.
There is no predetermined pattern
of orientation, for the speed with
which this is accomplished is up to
the graduate; you are given a number
of assignments with increasing
responsibilities. Working directly
with a project leader or senior
engineer, you quickly confirm your
special abilities and aptitudes.
Large-Organization Strength
With Small-Company
Flexibility
Each laboratory or plant is similar
to an independent business at Syl,
vania. Important decisions are made
on the operating level by technical
managers familiar with the problem
at hand, who appreciate and accur-
ately evaluate individual contributions.
Whether your interests center on
engineer management or scientific
specialization, you will enjoy parallel
paths for development at Sylvania—
double opportunity to move forward
with equal reward and status. Syl-
vania encourages the publication of
research articles, active participation
in professional groups, attendance at
meetings of engineering and profes-
sional societies. It has long been
Sylvania's philosophy that these "ex-
tracurricular" activities are of im-
measurable importance to both the
company and the individual, for com-
munication increases comprehension
and scientific curiosity—which are the
forces that spark experimentation and
discovery.
Continual Advances
In State-Of-The-Art
The success of Sylvania in the ad-
vanced areas of electronics has been
maintained over the years by scien-
tific and engineering excellence. Syl-
vania's encouragement of uninhibited
technological thinking has led to a
number of important breakthroughs
across many technologies, such as:
Data Processing Systems; Com-
puters; Semiconductors; Electronic
Flash Approach System; Space Tech-
nology; Ceramic Stacked Tube;
Electroluminescence; Bonded Shield
Television Picture Tubes; Sarong
Cathode Coating; First 1100 Televi-
sion Set.
Generous Benefits
Sylvania's belief in the well-being of
the individual has been amply dem-
onstrated by liberal employee policies.
Ranging from a savings and retire-
ment plan to financial reimbursement
for graduate study, these policies have
helped set a standard for the elec-
tronics industry.
To explore fully the career advantages
you can find with Sylvania, see your
College Placement Officer; or write
us for a copy of "Today and Tomor-
row with Sylvania."
v SYLVAN Illz,!)
Subs..,y of
GENERAL TELEPHONE & ELECTRONICS
730 Third Avenue, New York 17, New York
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When a jet lands, wheel bearings undergo tem-
perature changes from —40° up to 450°.
Above, Dr. Richard H. Leet, who helped de-
sign a grease that could withstand such pun-
ishment, is shown working in the Standard
Oil research laboratory.
Rockets and missiles have moving parts that
must be lubricated at temperatures from —65°
to 450°. Another special Standard Oil grease
can do this job without breaking down.
At onetime, grease used in wheel bearings of supersonic jet planes would melt during landings—would even
catch fire! Now this has been solved by a revolutionary new grease developed by Standard Oil research.
Meet the man who put the grease
in greased lightning!
When men started probing into space and flying
at speeds faster than sound, they met a new
and baffling lubrication problem.
Existing greases were good either in cold or
heat, but not in both. A grease was needed that
would not break down under extreme changes
in temperature—from bitter cold one minute to
blow-torch heat the next.
Lubrication experts in the research labora-
tories of Standard Oil, headed by Dr. Richard
H. Leet, had foreseen the need for such a grease.
And when America's future jet growth hinged
on the development of a revolutionary new
grease, it was ready—as the result of a five-year
research project.
Because of the unique qualities and great
versatility of this new grease, it is also being
used in industry, serving more efficiently and
more economically than previous greases under
conditions of extreme heat and extreme cold.
It is another example of a major contribu-
tion to progress from Standard Oil's research
laboratories. Other examples of the same thor-
ough and painstaking research are the gaso-
lines and oils millions of motorists buy daily at
Standard service stations throughout the
Midwest and Rocky Mountain region.
What Makes A Company A Good Citizen?
One gauge is a company's usefulness...its con-
tribution to the general welfare. Through re-
search, Standard constantly strives to develop
products that will strengthen America's defenses
and help millions of people in their work, in their
homes, and on the road —today and in the future.
1959 STANDAR II OIL COM PANV STANDARD
THE SIGN OF PROGRESS...
THROUGH RESEARCH
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Westinghouse Metallurgists, Dr. M. J. Fraser (foreground) and Dr. H. W. Weart, prepare to photograph a molten alloy sample as one step
in the determination of liquid-solid interfacial energy. These direct experimental measurements are the first of their kind ever attemp
ted.
The Metallurgy Lab helps when you need a
new alloy to make your idea practical
The Metallurgy Lab helps Westinghouse engineers solve
problems involving the need for special alloys and other
new materials. If an engineer's idea requires a new kind
of material to withstand high temperatures or one with
unusual magnetic or thermoelectric properties, the men
in the Metallurgy Lab may be able to develop it for him.
This laboratory, one of the largest of its kind in the
country, uses both basic and applied research to come
up with a spectrum of new materials with a variety of
properties. One typical activity is the development of
alloys of high melting point metals like tungsten, tan-
talum and niobium for use in reactors. Another is a study
of deformation and fracture, which will add to the store
of metallurgical knowledge engineers in other depart-
ments can call on to solve their specific problems.
The young engineer at Westinghouse isn't expected
to know all of the answers. The work we do is often too
advanced for that. Instead, each man's abilities and
knowledge are backed up by that of specialists like those
in the Metallurgy Laboratory. Even the toughest prob-
lems are easier to solve with this kind of help.
If you have ambition and real ability, you can have a
rewarding career with Westinghouse. Our broad prod-
uct line, decentralized operations, and diversified tech-
nical assistance provide hundreds of challenging
opportunities for talented engineers.
Want more information? Write to Mr. L. H. Noggle,
Westinghouse Educational Department, Ardmore &
Brinton Roads, Pittsburgh 21, Pennsylvania.
YOU CAN BE SURE—IF
Westinghouse
WATCH WESTINGHOUSE LUCILLE BALL- DESI ARN
AZ SHOWS
CBS-TV FRIDAYS
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NEW PRODUCTS LEAD TO BETTER JOBS AT DU PONT
COULD YOU MAKE A BETTER BATHING SUIT?
The suits these girls are wearing are
made of nylon, the first truly synthetic
fiber. It is a product of Du Pont re-
search. Pure research. Applied research.
And research in manufacture, research
in product improvement. All require
many types of skills.
You may not discover a new fiber, but
as a technical man you can profit well
anyway. For once a product—any prod-
uct—is discovered, hundreds of technical
men go to work. Pilot plants are de-
signed. Operating procedures are devised.
New plants are built. Manufacturing
methods are improved. Product quality
is worked on, backed by Du Pont's policy:
Let's make it better . . . still better . . .
even better. Discovery is but the start-
ing shot; these later activities are the
game. The players? Men of every tech-
nical specialty.
You'll find a teamwork atmosphere at
Du Pont. Others have. Maybe that's
part of the reason half of Du Pont's
profits today come from products un-
heard of twenty-five years ago.
If you join Du Pont, the men who have
worked on new products and ways to
make them are the men who will teach
you. You will be given an actual project
assignment almost at once, and you will
begin to learn your job by doing it. Ad-
vancement will come as rapidly as your
abilities permit and opportunities de-
velop. For Du Pont personnel policy is
based firmly on the belief in promotion
from within the company strictly on a
merit basis.
For more information about career
opportunities at Du Pont, ask your place-
ment officer for literature. Or write us.
E. I. du Pont de Nemours & Co. ( Inc.),
2420 Nemours Building, Wilmington 98,
Delaware.
Better Things for Better Living ... through Chemistry
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You are cordially invited to visit Rose Poly-
technic Institute where you can earn a degree
CHEMICAL ENGINEERING
ELECTRICAL ENGINEERING
MECHANICAL ENGINEERING
CIVIL ENGINEERING
MATHEMATICS
ROSE POLYTECHNIC PHYSICS
INSTITUTE CHEMISTRY
TERRE HAUTE, INDIANA
Pliaram P4apa4al
The increase in the number of applications to colleges in the past
few years has given rise to many problems which must be solved by our
institutions of higher learning. Engineering schools are being called upon
to meet this situation with an increase in housing, classroom, and lab-
oratory facilities.
For many years, the enrollment at Rose has remained fixed in order
to maintain our high standards without becoming overcrowded. Even
with a fixed enrollment, scheduling of classes has become a problem with
the addition of the new curricula in mathematics, chemistry, and physics.
The housing problem at Rose is of no consequence since the addition
of Baur-Sames-Bogart hall in 1956. With the two dormitories on campus
and the fraternity homes in town, housing can be provided for some
three hundred twenty-five men. Our laboratory facilities, while pre-
sently providing the student with a variety of basic applications of en-
gineering principles, leave something to be desired in the matter of space.
With new areas of engineering design and research being explored by
industry, Rose plans to initiate a graduate study program and some re-
search facilities. Plans for a computer center at Rose with a digital com-
puter to arrive in the spring bring some questions to my mind? Where
are we going to put research facilities when we do get them? Where
do we have class rooms for graduate students? How will the proposed
freshman class enrollment increase affect our present scheduling prob-
lem?
Without a doubt, a building program is necessary. Rose has managed to graduate qualified en-
gineers from the same building for thirty-seven years. However, the present demand for well-trained
engineers dictates a need for more classroom and laboratory facilities for Rose.
Dr. Morgen, having given some thought to the matter, has devised a solution which could be
quite feasible. He envisions a separate building devoted entirely to classrooms. As we already have
utility services such as gas, electricity, and water in this building, it would be considerably cheaper
to construct a classroom building rather than a laboratory building. All classrooms and offices would
be in this new building, with the present classrooms and auditorium converted to labs. A new audi-
torium would be included in the classroom building. The relocation of classes would provide about
twenty rooms now used as classrooms as well as the area now occupied by the auditorium for lab-
oratory space — quite adequate for any proposals for laboratory expansion. The classroom building
would have to be large enough to cope with the problems mentioned earlier and have provisions for
faculty offices.
As might be imagined, a building program such as this would be expensive. Alumni contribu-
tions, tuition raise, personal and industrial donations, and foundation grants are some solutions to the
financial problem. As the tuition is now fairly high relative to colleges in Indiana and surround-
ing states, the other sources will have to bear the financial burden.
With the initiation of a graduate study program and a computer center in the coming year, more
ideas will be presented about the expansion of Rose. The TECHNIC and the administration would
like to hear some opinions and ideas from alumni, faculty, and students.
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MEN ...who are Engineers, look twice
at the many advantages
CONVAIR-POMONA offers
NEW PROGRAMS at Convair-Pomona, offer excellent
opportunities today for Engineers. Convair-Pomona, created
the Army's newest weapon, REDEYE, Shoulder Fired MISSILE and
developed the Navy's ADVANCED TERRIER and TARTAR MISSILES.
Many other, still highly classified programs,
stimulating the imagination of the most progressive thinking
scientist and engineer are presently at various stages
of development.
Positions are open for experienced and inexperienced
Bachelors, Masters and Doctorates in the fields
of Electronics, Aeronautics, Mechanics and Physics.
ADVANCEMENT opportunities are provided for the
competent engineer as rapidly as his capabilities will permit
in currently expanding programs.
PROFESSIONAL ENVIRONMENT—CONVAIR-POMONA'S
facility is of modern design and completely air-conditioned.
You will work with men who have pioneered the missile
industry and are now engaged in some of the most advanced
programs in existence.
ADVANCED EDUCATION — Tuition refund is provided
for graduate work in the field of your speciality. Company
sponsored in-plant training courses offer the Engineer the
finest of educational opportunities.
CALIFORNIA LIVING — Suburban Pomona offers lower
living costs and moderate priced property, unexcelled recre-
ational facilities, freedom from rush hour traffic and the
ultimate in comfort and gracious living.
Contact your placement office immediately to assure yourself of a
campus interview with Convair-Pomona.
If personal interview is not possible send resume and grade transcript
to B. L. Dixon, Engineering Personnel Administrator, Dept. CM5/5
Pomona, California.
CONVAIR/POMONA
a Division of
GENERAL DYNAMICS CORPORATION
POMONA, CALIFORNIA
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From the
PRESIDENT'S
DESK
I am writing this article in the air en route to visit one of the Rose Tech Alumni Clubs. I am riding in a four
engine propeller driven Constellation which to all intents and purposes is obsolete. It will be replaced with faster
and more comfortable equipment as rapidly as it can be produced and financed. When I got my ticket for this
flight the attendant at the counter pressed a button and determined electronically how many seats were open on
each flight on the whole line. The fuel which is supplying the power for this plane is a high-test, high anti-knock
gasoline but when the line converts to jet propulsion an entirely different type of fuel will be required. The ef-
fects on the oil refining industry will be significant. As we are about to land in Cleveland, we find that this city of
over one million people cannot have jet service until the runways and landing facilities are improved.
Thus, this airplane ride indicates that the duties and jobs which the engineers, be they chemical, civil, electri-
cal or mechanical, will encounter in the next few years will be quite different than those which the same engi-
neers were called upon to perform in the last few years. The engineer who does not progress with the times be-
comes technologically obsolescent. One of the real tragedies of our time is the number of technically trained
persons who lose out, because of their inability to progress, long before their time to retire.
What has all of this to do with engineering education? The answer is to be found in the revolution that is oc-
curring in engineering education. The curricula have evolved into a study of the fundamentals emphasizing "why"
type of courses rather than the outmoded "how" technique. If today we were to teach the technique of internal
combustion engines instead of the fundamentals of energy conversion be it atomic or sub-atomic; if we were to
teach the techniques of present day computers instead of the principles underlying the translation of information
mechanically and electrically; if we were to teach the refining of gasoline instead of the theory and practice of
building new molecules for greater energy conversion possibilities; or if we were to teach how to make concrete
instead of the fundamental properties of all types of solid materials we would be educating engineers whose in-
formation would be obsolete before they started on their first job. We would not have engineers educated to make
the kind of conversions mentioned in my thoughts in the opening paragraph.
Therefore, engineering education must look towards the future and teach the students the broad basic prin-
ciples. These principles have a good probability of use not only today but twenty years from now when this year's
graduate will be at the peak of his productivity. The industry which employs the young graduate must train him
on the job in the specific techniques of that industry. The function of industry is to impart to the young engineer
the "how to do it." He can learn "how to do it" very rapidly and efficiently if the institutions of higher learning
have given him a good grounding in the fundamentals of "why things operate as they do."
Unfortunately, a four-year undergraduate education is not sufficient for the engineer who wishes to pursue
his career in research, teaching or certain other high level creative functions. It is anticipated that for each one
hundred bachelor's degrees in engineering there are needed approximately twenty engineers with the master's de-
gree and five engineers with the doctor's degree. It is anticipated that Rose will bear its share of the load by at-
tempting to identify as early as the beginning of the junior year those students who should go on to graduate
work. These students will be encouraged through additional courses in the sciences and an introduction to the
techniques of research to prepare themselves for graduate work either at Rose or elsewhere.
With this kind of a plan Rose can face the future with confidence that it will maintain a reputation second to
none.
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Today we are reaping tremendous
benefits from compact, miracle de-
vices that are making conventional
vacuum tubes obsolete—
Transistors—every one has heard
of them, but how many know just
how these things work? How are
transistors being used today? Will
they completely modernize the elec-
tronics industry?
It has been ten years since Bell
Laboratory scientists Bardeen, Brat-
tain, and Shockley developed the
solid-state amplification principle,
but almost immediately the tremen-
dous capabilities of this phenomena
were realized, until today this de-
vice has reached a position of im-
portance equalling and in many
ways surpassing the vacuum tube.
What are the advantages of the
transistor? Well, first of all, semi-
conductor devices can do anything
that vacuum tubes can do—rectify,
oscillate, amplify, limit, count, etc.
—and do them much more efficient-
ly. Vacuum tubes require a hot
cathode to emit electrons, semicon-
ductors do not. By doing away with
the heating electrode we not only
save space but save a major portion
of the ventilation problem. This
gives us a power saving of from 1/0
to 5 watts over vacuum tubes. Add
this to the power savings due to the
lower required anode potential-
1/10 to 1/100 of typical tubes—the
lower voltage and consequently low-
er currents allowing us to use ex-
tremely small transformers and
capacitor components, and we can
see why the transistor is so vital in
our space equipment. In many cases
volume reductions of 50 to 1 have
THE SEMI-
been achieved in units by use of the
transistor.
Furthermore we find that these
small jewels of the electronics world
are compact and rugged. In their
protective armor of plastic they are
able to withstand shocks that would
crack a tube's glass envelope.
Finally, the service life of the
transistor is tremendous. Although
theoretically the life of a transistor
is infinite, techniques of manufactur-
ing have reduced the socket-hours
per failure figure to a mere 1,000,000
hours, as compared to the average
life of a vacuum tube in a TV circuit
of 2000 hours.
Before you wonder why we
vacuum tubes anymore, let us
amine some of the problems
countered by use of transistors.
use
ex-
en-
We
find that they are limited in frequen-
cy response—they refuse to function
above a relatively low cutoff fre-
quency, an upper limit having been
reached that will allow us to operate
them in the radio-frequency spec-
trum. These devices are also pre-
sently limited in noise level, because
of an inherent noise-generating char-
es 0
acteristic. This can be overcome by
better design configurations, purer
materials, and new circuitry. For
sometime it was thought that tran-
sistors would never be applicable in
the power field because of ambient
operating temperature limitations,
but new devices have recently been
perfected that appear to be stable to
150 degrees C or can handle 50
watts. Possibly the major problem
is the variation of characteristics in
m a s s-produced semiconductors.
Tubes can replace any other of the
same type, but transistors must
either be selected by trail and error
or by adjusting the circuit values.
Transistors are made in junction
and point-contact forms, the junc-
tion type being superior in most ap-
plications. Below is a pictorial rep-
resentation of a basic transistor am-
plifier circuit. (Fig. 1) The type
NPN transistor consists mainly of a
thin slice of P type semiconductor
sandwiched between two pieces of
N type conductor. The transistor's
behavior will depend mainly on cur-
rent flow across the two PN junc-
tions. As you can see the junction
transistor is a three terminal device,
Figure I
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CONDUCTOR
By Fred Wernicke, sr., e.e.
each lead being connected to a thin
germanium wafer (or other type
semiconductor) . Semiconductors,
whose principal current carriers are
electrons are known as negative or
N type conductors. This is usually
made by alloying germanium with
five valence electron type elements
such as arsenic or antimony. Those
semiconductors in which the princi-
pal means of conduction is by elec-
tron deficiency (known as "holes",
are known as positive or P type con-
ductors. To explain the term "hole",
we say that if an electron were miss-
ing from one of its usual positions in
the crystal lattice, a "hole" exists.
Under certain conditions an electron
from an adjacent bond may fall into
this "hole". Then, of course, a
"hole" appears in the space vacated
by the electron. If the material was
originally electrically neutral, when
the electron is removed from this
lattice, the area from which the
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electron was removed shows a net
positive charge, an unusual method
of conduction to say the least. Tran-
sistors can be arranged either PNP
or NPN, the only difference being
that the applied voltages polarities
are just opposite in the two types.
The NPN type was chosen for dis-
cussion in that it's applied voltage
polarity follows that of a vacuum
tube much more closely. It should
I - understood that both types have
identical behavior •_5V as signal
components of voltage and current
are concerned.
In normal amplifier operation, as
shown, the emitter, or lower N type
material is biased in the forward di-
rection so that electrons will flow
toward the base, or P type materials.
Also in normal amplifier operation
the collector, or upper N type ma-
terial is biased in the negative direc-
tion so that most electrons in the
base near the upper junction are
10
5
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.1T!i.t1.JIF collector, causing a
reverse current across this junction.
IuI( 
In fact, because of the small width
of the base the collector current, ic,
approximately equals the current
across the emitter; and the base cur-
rent, ib, approximately equals the
"hole" current across the emitter
junction. The ratio of electron cur-
rent to "hole" current (across emit-
ter junction) remains nearly con-
stant over wide ranges of current,
therefore small ib input current can
control large ic output current and
current amplification of between 20
and 100 times is produced. The tran-
sistor also provides voltage and
therefore power amplification. While
you may hear of a large number of
types of transistors (grown-junction,
surface barrier, four-terminal, etc.)
their basic principles are all the
same. The input characteristics (for
a fixed positive collector voltage) is
primarily the sarne as the volt-am-
pere characteristics of a semicon-
ductor diodie. At the left are some
typical transistor characteristics.
Transistors are now being used in
a great number of electrical units,
much of it mobile. Transistors have
greatly aided designers of hearing
aids, automatic pilots, navigational
units, and radio communication for
small boats and aircraft. With com-
pactness, ruggedness, long life, and
good operating characteristics, they
have been dreamed about for years.
Designers of large equipment, such
as electric computers, are now not
faced with the tremendous problems
(Continued on page 42)
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FLAG IN ORBIT
IMPRINT ON
During the last two years the
missile and space program of the
United States has seemingly lagged
further and further behind that of
the Soviet Union. To bridge this gap
and to restore some of America's
lost prestige, the Tau Beta Pi fall
pledge class of 1959 has devised a
plan to achieve this fame for the
United States. The following must be
done to regain prestige:
1. The United States must have a
"show of force" type space program.
This will definitely show the world
who has scientific supremacy.
2. A new and more modern ap-
proach to the problem must be de-
vised. Recent developments at Cape
Canaveral have shown that our ap-
proach to space has many faults; e.
g., the many failures of our moon-
shot attempts. We must not keep
showing the world our shortcomings.
3. The plan to regain our "lost
ground" should be unique and read-
ily visible to all.
If we consider these factors, we
find that a project of this type could
involve the moon, our nearest neigh-
bor, (because the result of the plan
must be visible to all) .
It is also apparent to many of our
scientists that the Armed Forces are
"botching up" our space program
and that they have almost complete-
ly ruined our chances of putting a
rocket on the moon. Although we
realize that this is true, we also know
that they have done at least a worthy
job of placing satellites into orbit.
We feel that, with this knowledge, it
is not worthwhile to consider placing
a rocket upon the moon, but we also
feel that there is no limitation on the
"earth-locked" type satellites which
could be used.
To accomplish the three purposes
set forth previously a unique plan
was devised by the fall 1959 pledge
class of Tau Beta Pi. The flag of
Rose Polytechnic Institute will be
permanently engraved on the surface
of the moon. To do this, the surface
of the moon will be fused into a
glass-like material in the form of
Rose's flag.
The conception of the plan is as
follows:
A generator of energy on the sur-
face of the earth will transmit
energy into space in parallel rays.
This energy will naturally be in the
form of gamma rays because these
rays have the highest energy content
of any known electromagnetic radia-
tion.
An electronic lens will be orbited
around the earth at a height of 3600
kilometers and positioned directly
over the transmitting sight. (It may
now be known that a body orbiting
the earth at a height of 3600 kilo-
meters will circle the earth once
every 24 hours and consequently
will appear to remain stationary with
respect to the earth.) This lens, a
new device designed by the pledge
class, is a black box for concen-
trating the gamma rays transmitted
from earth into a beam which is only
a mile wide when it intersects the
moon.
The flag will be 100 miles by 600
miles and will be formed by 600 suc-
cessive sweeps across the 100 mile
length of the flag. It can be seen that
the moon will be lined up with the
transmitting station and lens only
once a day so therefore only one
sweep can be made per day. Further-
more it can be seen that for the line
of .aim of the rays to be lowered a
mile after every sweep is completed,
it will be necessary for the lens to
move slightly in a plane perpendicu-
lar to the plane of its orbit around
the earth. This movement of the lens
will be accomplished by a Sterling
engine run from solar energy.
The electronic lens is a control
unit in this array, shutting the radi-
ation off and on to inscribe the em-
blem of the flag. This is accomplish-
ed with a polarization idea. The lens
is polarized in the same direction as
the rays when they are to be passed
and in the opposite direction when
they are not to be passed.
The next section of this study will
deal quantitatively with the energies
involved and also the means for
generating these energies.
Two members of the Tau Beta Pi
fall pledge class of 1959 recently
spent a 72 hour week-end pass
searching the archives of the Penta-
gon. In the last filing cabinet and
the last dusty folder in the last row
in the last room of the last basement
they found the following secret
classified information:
1) Density of the material compris-
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THE MOON
By Tau Beta Pi Pledge Class
ing the moon's surface is
Gamma = 10.4 x 1015 grams,/
cubic mile
Alpha = 0.237 Calorie/gram-de-
gree centigrade.
With these facts they developed the
following equation (the missing link
for the pledge group project) :
Pia = Gin Ain Sinf Vint Ts
where 1) AT to produce fusion --
1500 ° C = Smf
2) V„,f moon fuse volume per
sweep max = 0.00379 cubic mile
3) T, = sweep time = V) hour
Using the developed plug and a
"number one" Supn Mehhi log log
duplex, desitrig (what's the use)
slide rule, the power needed for
fusing the Rose flag into the moon
is 32.5 x 1012 watts. Look at that
figure again, yes, it is 32.5 x 10 2
watts. Oh well, we know what we
are doing.
To generate the needed energy we
are going to use the common every-
day proton-proton chain reaction.
The equations for this are:
The net effect of this chain is the
combination of four hydrogen nuclei
into a helium nucleus and gamma
radiation.
The net amount of energy released
is:
Rest mass of 4 hydrogen
atoms = 4.03258 amu
Rest mass of 1 helium
atom = 4.00387 amu
Difference in mass = 0.02871 amu
= 26.7 x 10" e.V.
Using a special material which has
2 x 1023 protons per gram (called
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'Concentrated Sun Lotion', a materi-
al developed by the Rose Chemical
Department and which should not
be confused with Bronzetan) , it is
quite easy to see that we need only
1.66 x 102 grams to produce the
needed fusion energy.
To bring about the needed temper-
atures and pressures to produce the
protron-protron chain the 1.66 x 102
grams of Concentrated Sun Lotion
are suspended in a specially designed
glass tube. The tube is 98.6732 cm.
in length and 9.333 cm. in diameter.
Surrounding the tube is a copper
coil to provide magnetic "mirrors"
which confine the X-1 gas within the
tube. The gas is pumped into the
tube at low pressures and an elec-
tric discharge is sent through the
gas to ionize it so that it will be af-
fected by the magnetic field.
A huge bank of condensers dis-
charges at the rate of 90,000,000 KW
through the copper coil. The elec-
tricity passing through the coil
sends a magnetic shock wave
through the tube that forces the
X-1 gas away from the tube. With-
in one microsecond the gas temper-
ature is raised to 3,000,000 degrees
centigrade.
The gas is further heated and con-
stricted toward the center of the
tube and the suspended material.
The gas temperature reaches or ex-
ceeds 20,000,000 degrees centigrade
and the proton-proton chain takes
place.
A thermonuclear capacitive pick-
off gathers the gamma rays and
sends them screaming down a wave
guide to be radiated to the orbited
lens.
It should be noted that an atomic
power place to generate the electrical
energy to charge the capacitor banks
has been previously constructed.
This is an ordinary installation and
any details about power plants can
be found in any engineering compu-
tations texts.
The enormous cost of this project
is found to exceed the national debt
by a factor of two. The cost is
figured as any essential that is need-
ed to supply 32x10" KW for the burn-
ing of the Rose flag on the moon.
Number one is the construction of
an atomic power plant as an auxili-
ary component. This is figured at a
figure of $10 per KW. Number two
is the construction of a mass specta-
graph to obtain deuterium for gener-
ating purposes. Number three is the
cost of setting a rocket into orbit
with an electronic lens as a focusing
device. Number 4 is the selecting and
testing of 10 brilliant monkeys as
operators for the intricate and com-
plicated procedures to be carried out
in the two year endeavor. Number
five is the consultant fees for 6
pledges, likewise brilliant, who goof-
ed off in the Student Center. Items
included like tea, coffee, and oc-
casional trips down the road.
Itemized cost
1.
2.
3.
320 billion dollars
320 billion dollars
.001 billion dollars
(Continued on page 34)
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FRESHMAN FRATERNITY
PARTIES
After giving get-acquainted par-
ties the first week of school to give
the new freshmen a good look at
fraternity life at Rose, the four fra-
ternities invited the freshmen for a
return visit Friday, November 13.
These parties were extended to one
hour visits at each house thus allow-
ing each fraternity to take these men
on tours of their house, provide them
with refreshments, and perform some
kind of skit for entertainment. There
was ample time for casual mingling
and the making of many new ac-
quaintances. Consequently, at these
parties there was close scrutiny of
each group by these new men.
FRESHMEN-SOPHOMORES
GAMES
The traditional freshmen-sopho-
more games were held on the cold,
rainy day of Tuesday, November 16.
The spirits were high as the games
began; the freshmen inspired by
their bonfire victory (taking off of
garters) and their overall unity. The
sophomores were confident because
of their successful harassment. The
two groups first clashed on the foot-
ball field; the freshmen finally won
the game by a small margin (8-7) .
The sophomores blamed their defeat
on the weather; upperclassmen seem
to hint that the game was won by
superior ball playing. The freshmen
again showed their superiority by
easily defeating the sophomores in
the basketball game. The sopho-
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mores finally made 27 points which
wasn't a match for the freshmen's
39 points. (What was wrong sopho-
mores—the court was dry!)
After defeat in the first two
meets, the sophomores forfeited the
tug-of-war in view of their very
possible complete failure at all three
planned matches. The freshmen thus
joyfully tossed their beanies into the
air and gave the sophomores a cheer
for at least trying.
EXTRA STUDY
The faculty has been particularly
concerned over the number of stu-
dents who had D's and F's in courses
for the first six weeks period. As a
direct result of a recent faculty
meeting, a decree was issued which
states that a student, on the advice
of his advisor, can be required to
spend two hours in the library for
each credit hour of "D" or "F".
It was agreed also among the
faculty that "selected" upper-class-
men could be asked to aid in in-
structing these extra sections. The
main objective is to help these un-
fortunate students on confusing prin-
ciples of different subjects and teach
them how to "read" the text material
effectively.
MR. FRANS REYNDERS
On November 12, the administra-
tion scheduled a convocation pre-
Larry Berger Entertains on Engineers' Day
THE ROSE TECHNIC
By Jim Gates, jr., math.
senting a well know mime star, Mr.
Frans Reynders. A former student
of top mime actors, Mr. Reynders is
on a tour to promote interest in his
cultured art. The mime actor por-
trays various individuals in differ-
ent situations by his ludicrous ac-
tions and gestures, for example—a
blind man, a marionette, a surgeon,
etc. Mr. Reynders was warmly re-
ceived by the audience not only be-
cause his act was different and inter-
esting but also for his expert per-
hat-mance.
HOMECOMING 1959
Homecoming 1959 proved to be an
enjoyable experience in spite of the
atrocious weather. As one student in
particular has commented, no one's
spirits were dampened by the rain—
j ust diluted.
The freshmen were accepted by
the alumni and upper-classmen after
their expert work on the bonfire in
the face of such oppoon. They
acted pretty jovial about their suc-
cess in getting the outhouse to fall
didn't they? Several freshmen
were disappointed, however, that
they didn't get to take Rosie down-
town.
To incite the spirit for the foot-
ball game Saturday, some game-
loving freshmen made a trek to the
Franklin campus carrying a large
Rose flag. However, it seems that
the fellows couldn't find the flag-
pole, so they had to hang their ban-
ner from a tree branch. You sure
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got them riled, boys.
The Friday evening fraternity
parties were destined to be success-
ful with so many old grads drinking
cheers to classmates and near-for-
gotten dents. I wonder why sev-
eral of the alumni complained of
It. elbows Saturday?
Practically all of the students and
their dates attended the Homecom-
ing Dance held in the Mayflower
Room. This festivity, coupled with
some post-dance parties, wrapped up
the biggest weekend of the year at
Rose.
PHILHARMONIC ORCHESTIIA
On November 5, the administra-
tion acted as host to the student
body and the townspeople after
scheduling a convocation to present
the Indiana University Philharmonic
Orchestra. The musical group, under
the able conductorship of Mr. Tibor
Kozma, presented selections from
several great pieces of musical art:
"Pastorial" and "The Damnation of
Faust." By comments from some of
the townspeople and several stu-
dents, it is felt that our efforts to
schedule Rose as part of their tour
was very worth-while.
ENGINEERS DAY — 1959
On November 7, Rose's Student
Council sponsored the annual Engi-
neer's Day program. Bart Gron-
berg, general chairman, and Charley
Smith, Student Council representa-
tive, deserve our most hearty con-
gratulations on their expert job of
coordinating this program.
Saturday morning a group of
about 500 students, teachers, and
parents from high schools and cities
in the near vicinity converged on
the campus to view the various edu-
cational aspects of engineering on
exhibition.
The visitors were conducted
through the school in small groups
by Blue Key and Tau Beta Pi mem-
bers.
The Math Department highlighted
their exhon by operating the
Donner Analog Computer to show
the analysis of a simple engineering
problem. The Chemical Department
conducted an ultra -violet light dem-
onstration. The Physics Depart
ment's pulse tube was closely exam-
ined by all. In the Electrical Depart-
ment, displays ranged from a dem-
onstration of an aeroplane gyroscopeS.
 typical lab experiments involving
standard waves. Keynoting the Civil
Department's display was the hy-
draulic jump apparatus. The military
once again showed the visitors its
arms display. The Mechanical Engi-
neering Department stole the show,
however, with its "magic" de-
humidifier that took five gallons of
water per hour out of the air.
Other parts of the program in-
cluded a short meeting in the audi-
torium at which time Dr. Morgen
sS oke on how engineering influences
Sur economy and on engineering as
a career.
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On October 17, the Fighting Engi-
neers downed the Cougars of Con-
cordia with a well-rounded attack.
Rose scored only twice, but lost the
ball three or four times within strik-
ing distance of the goal line. Scor-
ing for Rose were Tom Hormuth on
a 23-yard pass from Bob Michael
and Gary Anderson on a 25-yard
"never-say-die" run. The final score
read Rose 14, Concordia 0, with
Rose upsetting Concordia's home-
coming festivities.
The following week was the big
Homecoming game against Franklin
College. At the beginning of the
game, Rose looked as if they would
push Franklin all over the field.
However, midway through the first
quarter the spark died and the Engi-
neers seemed to come apart at the
seams. Franklin moved the ball con-
sistently throughout the game. The
final whistle ending the game showed
a score of 32-0 in favor of Franklin's
Grizzlies. Rose fought hard through-
out the entire second half, but
couldn't seem to get a sustained
drive going.
October 31 found the Engineers
again on the road. The destination
this time was Jacksonville, Illinois,
where the Engineers met the Illinois
College. After spotting the Blue
Boys two touchdowns in the first
five minutes, the Engineers came
fighting back to trail at half-time,
13-8, on a safety and a 56 yard run
by Bob Michael after taking a screen
pass from Bill Yochum. Right after
the start of the second half, Yochum
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again passed for six points, this time
hitting Bob Checkley in the end zone
with a 36-yard pass. Illinois got an-
other 7 points on a 65-yard march
and the conversion. Rose then put
together a fine drive of their own
and reversed the score, 21-20. The
score remained this way until the
final four minutes of the game when
I. C. scored on a 60-yard run. At-
tempting to gain the equalizer, Rose
took to the air, but a wayward pass
was intercepted by I. C. and returned
75 yards for a score on the last play
of the game. Illinois College went
home with a victory, 33-21.
The last game of the season was
against Principia College at Elsah,
Illinois. In the first half, Principia
scored at will against the Engineers
who left at half-time on the bottom
end of a 26-0 score. In the second
half, Rose found themselves, but
could not overhaul the lead which
they had spotted Principia. Scoring
in the second half for Rose were Bob
Checkley, who played a fine game
for the Engineers and Gary Ander-
son, always a standout. The final
score read, Principia 39, Rose 12.
Basketball is gaining momentum
here at Rose with the squad getting
in shape for their first game against
Eureka College here on December
2. This year's team should be great-
ly improved over last year's squad
which had a record of 2-17. Return-
(Continued on page 34)
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STEAM PUSHES ELECTRONS
Steam Power Plants
There is a direct correlation be-
tween a nation's installed kilowatts
per capita and its standard of liv-
ing. The Industrialized Revolution,
which began in the eighteenth cen-
tury, created a need for producing
electrical energy and thus stimu-
lated the development of power
plants. By far the greater part of
this electrical energy has been fur-
nished by the steam power plant.
The primary objective of a power
plant is to furnish electrical energy
at the lowest ultimate cost. To do
this, it requires the steam, used to
produce the electricity, to be pro-
duced in an efficient manner. A
steam generator which is typical
 
AIR To Bott.ER
cous To STACK 
By Fred Wright, soph., m.e.
the type used in many steam power
plants is drawn below in the diagram
with the essential elements shown.
In a condensing steam power
plant, the steam which is exhausted
at the low pressure end of the tur-
bine is condensed to water in the
condenser. This condenser serves
two general purposes. First of all,
it serves to reduce the back pressure
on the turbine and second, it re-
covers the steam and converts it back
to water to be used in the system
again. The cooling water used in
the condenser is pumped through
it from a water reservoir. For this
reason, steam power plants are
of usually located near a river, lake,
,z) ci
I.
2.
3.
TYPICAL STEAM C-ENERATING PLANT
steam turbine boiler feed rump
steam condenser IO. low intermediate pressure heater
generator II. low rressure heater
4. hotwell rump 12. high rressure heater
5. air rreheater 13. high intermediate rressure heater
6. boiler 14. deaerator heater
7. ash pit
8. boiler drum
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or ocean.
After the steam is condensed, the
water is pumped to a series of heat-
ers called water preheaters. The
diagram shows five preheaters, in-
cluding the de-aerator, but more or
less preheaters could be used. The
heat utilized by these heaters is
acquired from steam which is bled
at various stages in the turbine. All
of the exhaust steam could be con-
densed in the condenser but by
bleeding the steam to preheat the
water, the efficiency is greatly in-
creased.
The water which is heated in the
low pressure and low intermediate
pressure heaters is pumped to the
de-aerator heater where the dissolv-
ed gases in the feedwater are re-
moved to prevent internal corrosion
in the system. This is just one step
of the water treatment process
which is necessary to prevent cor-
rosion in the system.
Next, the water is forced through
the high intermediate pressure and
high pressure heaters where the
preheating is completed and the wa-
ter enters the boiler.
If the fuel used in a steam gener-
ating plant is coal, the efficiency of
the plant is increased by pulverizing
the coal and using it in the powder
form. Pulverizing the coal allows
almost complete combustion with a
minimum of excess air. Also, the
fuel and air supply may be readily
controlled to meet the fluctuations
in load, and this pulverized coal,
fed to the furnace by an exhauster,
(Continued on page 34)
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PI Equals 3.141592653 . . .
Squared
Men of mathematics have long
sought to square the circle, that is,
to construct a square with the same
area as a given circle. In perform-
ing this construction by classical
methods, one is limited to the use of
the compass and unmarked straight-
edge. No measuring device of any
kind may be used. All methods have
been tried all have led to failure.
Such construction is now known to
be impossible. Yet man will con-
tinue to study the problem of squar-
ing the circle.
The key to the solution or im-
possibility of this construction lies
with the value of pi, or the ratio of
the circumference of a circle to its
diameter. This relationship may be
symbolized as C/D. If pi could be
expressed as a definite value, we
would have surmounted the major
obstacle. However, in 1882, F. 
demann developed a complicated
proof that pi could not be formulated
as a finite value. This implies that
the circumference of a circle can
never be constructed on a line by
using the diameter as a unit of
measurement.
Since the value of pi is a vital
factor in this problem, let's attempt
to determine this value. Pi has been
assigned various values ever since
the beginning of mathematical
study. The Bible originally desig-
nated the figuepi. The Egyp-
tians used (16/9)2, or 3.16, as pi.
Archimedes ernployed 22 7 as the
approximate value of pi; today we
still use 22/7 for pi as a shortcut
method. At the same time, Archi-
medes restricted the value of pi be-
tween 3.1415904 . . . and 3.1416016.
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. . . This was a marvelous feat for
his day. The Romans used 3 1 8 or
3.125 as pi. The Hindus suggested
the division 355/113, or 3.1415929
. . ., as the value of pi.
By 1873 a man named Shanks had
found pi to 707 decimal places. We
don't know why he devoted so many
years to this task because pi had
S.. n known to be irrational. Cer-
tainly he had no hope of finding a
long repeating decimal. Shanks prob-
ably became so engrossed in his cal-
culation that he just couldn't stop.
In 1946 this value was extended to
808 decimal places by Fe 
Ii
rguson at
Manchester University. Ferguson
revealed a mistake in Shanks' calcu-
lations at the 528th decimal. Modern
computers have determined pi to a
staggering 2000 decimals. Thus we
can obtain pi to any decirnal place
we desire, but what purpose does it
11
serve? There is no end in sight.
When one reaches such extremes, it
is only for curiosity's sake. If any-
one is curious, the value II pi to
thirty-five decimal places is 3.14159-
265358979323846264338327950288 . . .
Mathematicians continue to devise
methods for the calculation of pi.
One formula is the following: r
1/3 + 1/5 —
1/11 . . . ). This sequence oscil-
lates about a limit, pi. As the equa-
tion progresses and the fractional
values approach 0 as a limit, the
oscillations get smaller and smaller.
The value thus approaches pi as a
limit. An Englishman, Wallis, came
up with the following infinite pro-
duct for pi:
r = (2)
Pi also can be obtained from the
continued fraction:
F1NLDING THE CIRCuM F ETE NICE
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2+ 32
2+ 52
2+
These three methods have one
thing in common. Each one is an in-
finite, never-ending determination
oW'.If we wish to approximate pi,
we can terminate any one of these
equations at a ctrain pont. The ra-
tional value thus obtained would be
accurate enough for all practical ap-
plications. A very rough approxima-
Circle
tion to pi can be obtained by adding
the V3 to the V2, giving the value
3.14626 . . . Other pairs of square
roots that give an approximation to
pi are V79 — V33 — V196 — V118.
The quadratic equation 64x2 — 160x
0 has a root that deviates
from pi by only one ten-millionth
Therefore, pi can be
quickly approximated 0 r obtained
fairly accurately by one of the above
methods.
1(nowing pi and its approxima-
tions, we can proceed with squaring
the circle. Many have come up with
solutions to the problem. Unfortun-
ately, they are always amateurs
2
I .4
3 5 5
36X3 
1
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with limited mathematical back-
grounds. They always claim that
they have proved amazing results,
based on a new value for pi, the
only correct value, in their estima-
tion. No two circle-squarers ever
arrive at the same value for pi,
strangely enough. These so-called
"pi-makers" do absolutely nothing
for mathematics. They use •t•,tsilost
illogical reasoning; they may even
claim that the Pythagorean Theorem
is false, or something similar to that.
In other words, they just aren't
qualified to prove a mathematical
concept.
By using false assumptions as the
"pi-makers" did, we can't rightfully
square the circle. Nor can we do it
by classical construction. However,
we can construct a square that, for
all intents and purposes, will be very
nearly equivalent to the circle. We
do this by using the close approxi-
mations for pi. One rnethod uses the
aIII ximation V3 +4,
construction is as follows: (1) Draw
a circle 0 with diameters AB and
CD perpendicular to each other (see
accompanying figure) . (2) From
point D, strike off DE on the circle,
sI that DE = radius DO. (3) Join
A and C, the end-points of diameters
AB and CD. Also join C and E.
Since triangle ACO is an isosceles
right triangle, its sides are in the
ratio of 1:1: V2. Therefore side AC
= V2 R, where R is the radius. By
the same token, triangle CDE is a
30: 60: 90 right triangle; its sides are
in the ratio of 1: 2 V3. Therefore,
side CE = V3 R. The sum of the
(Continued on page 38)
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Automatic systems developed by instrumentation
engineers allow rapid simultaneous recording
of data from many information points.
Frequent informal discussions among analytical
engineers assure continuous exchange of ideas
on related research projects.
-
Under the close supervision of an engineer,
final adjustments are made on a rig for
testing an advanced liquid metal system.
The field has never been broader
The challenge has never been greater
Engineers at Pratt & Whitney Aircraft today are concerned
with the development of all forms of flight propulsion
systems—air breathing, rocket, nuclear and other advanced
types for propulsion in space. Many of these systems are so
entirely new in concept that their design and development,
and allied research programs, require technical personnel
not previously associated with the development of aircraft
engines. Where the company was once primarily interested
in graduates with degrees in mechanical and aeronautical
engineering, it now also requires men with degrees in
electrical, chemical, and nuclear engineering, and in physics,
chemistry, and metallurgy.
Included in a wide range of engineering activities open to
technically trained graduates at all levels are these four
basic fields:
ANALYTICAL ENGINEERING Men engaged in this
activity are concerned with fundamental investigations in
the fields of science or engineering related to the conception
of new products. They carry out detailed analyses of ad-
vanced flight and space systems and interpret results in
terms of practical design applications. They provide basic
information which is essential in determining the types of
systems that have development potential.
DESIGN ENGINEERING The prime requisite here is an
active interest in the application of aerodynamics, thermo-
dynamics, stress analysis, and principles of machine design
to the creation of new flight propulsion systems. Men en-
gaged in this activity at P&WA establish the specific per-
formance and structural requirements of the new product
and design it as a complete working mechanism.
EXPERIMENTAL ENGINEERING Here men supervise
and coordinate fabrication, assembly and laboratory testing
of experimental apparatus, system components, and devel-
opment engines. They devise test rigs and laboratory setups,
specify instrumentation and direct execution of the actual
test programs. Responsibility in this phase of the develop-
ment program also includes analysis of test data, reporting
of results and recommendations for future effort.
MATERIALS ENGINEERING Men active in this field
at P&WA investigate metals, alloys and other materials
under various environmental conditions to determine their
usefulness as applied to advanced flight propulsion systems.
They devise material testing methods and design special
test equipment. They are also responsible for the determina-
tion of new fabrication techniques and causes of failures or
manufacturing difficulties.
Pratt & Whitney Aircraft...
Exhaustive testing of full-scale rocket engine thrust chambers is
carried on at the Florida Research and Development Center.
For further information regarding an engineer-
ing career at Pratt & Whitney Aircraft, consult
your college placement officer or write to Mr.
R. P. Azinger, Engineering Department, Pratt &
Whitney Aircraft, East Hartford 8, Connecticut.
PRATT & WHITNEY AIRCRAFT
Division of United Aircraft Corporation
CONNECTICUT OPERATIONS — East Hartford
FLORIDA RESEARCH AND DEVELOPMENT CENTER — Palm Beach County, Florida
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On November 6 of this year Rose
Polytechnic lost a great leader. Doc-
tor John White was associated con-
tinuously with Rose for the past
56 years. He was a faculty member
and member of the board of man-
agers. His service at the school in-
cluded head of the chemistry and
chemical engineering department
and vice-president, from which he
retired in 1936, and acting president.
He was acting president from 1919
to 1921 and again from Septemb2r
1929 to January, 1931. He was vice-
president most of the time, with the
two interims out to be acting presi-
dent, from 1911 until his retirement.
Upon his retirement from the fac-
ulty, he was named to the board of
managers and served in that capacity
until his death. He was on the facul-
ty and discipline and the honorary
degrees committees of the board. He
was also on the board of directors of
Union Hospital, being named to it
April 20, 1911.
A native of Poolesville, Maryland,
Doctor White studied at Johns Hop-
kins University on undergraduate
and graduate scholarships and a fel-
lowship. It granted him the bache-
lor's degree and doctorate in 1891.
His study also included 15 months
during 1901 and 1902 spent at Ost-
wald's Physico-Chemical Laboratory
at Leipsig, Germany, and the Fed-
eral Polytechnic in Zurich, Switzer-
land. He was the author and joint
author of numerous scientific pa-
pers and in 1901 published a labora-
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tory manual on qualitative chemis-
try.
He began his teaching career in
1891 at Cornell University as an in-
structor in chemistry, remaining
there two years. For the next 10
years Doctor White was associated
with the University of Nebraska as
an instructor and adjunct professor
of general and analytical chemistry.
He came to Rose in 1903 from Ne-
braska.
He has been honored at Rose since
1952 by the John White tuition grant
established that year. The 1957-58
school year was named the John
White Year by the Alumni Fund
committee. On the occasion of his
ninetieth birthday in 1956, he was
recipient of a birthday card shower
instigated by Robert Shattuck (Oc-
tober TECHNIC) , and the response
was overwhelming.
Doctor White's memberships in-
cluded the American Chemical So-
ciety, a German chemical society,
the American Association of Univer-
sity Professors, the Society for Pro-
motion of Engineering Education,
and the Indiana Association for the
Advancement of Science.
He also was a member of Sigma
Xi, honorary science fraternity, Al-
pha Chi Sigma, honorary chemical
fraternity, and Beta Theta Pi, social
fraternity.
Because of men like Doctor White,
Rose Poly has maintained the high
standards which are tradition of the
school. We can not hope to replace
him, only build more men of his
caliber.
Mrs. John White has requested
that instead of sending, flowers, a
fund be started in honor of her hus-
band. This fund is to be used strictly
for the benefit of the Institute. The
editors realize that this is a great tri-
bute to a great man and leader.
Mr. Paul Gottfried, Rose class of
1949, has expanded his consulting
activities in the field of Reliabilty
to a full-time effort as a partner in
the firm of Reliability Engineering
Associates in Skokie, Illinois. The
group specializes in problems con-
nected with the development and
production of missile and intelli-
gence systems. This is just another
of the many advancements that Rose
men are making in their fields.
The editors are aware that there
are many deserving Alumni worthy
of special recognition. They hope
that other Alumni will let it be
known, so that the students may be-
come familiar with the careers of
Rose graduates. It is a great inspira-
tion to read about men who went
through the same training as the
students are now undertaking.
Dr. John White
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COMPUTERS, CAREERS and YOU..•
after you join Western Electric
Interested in computers, computer technology and ap-
plications? Then you should investigate Western Elec-
tric as a place to build your career. Telephony today is
built around computers. The telephone cross-bar switch
is basically a computer. Electronic switching gear uses
computer principles.
At its new engineering research center and at most
of its 25 manufacturing locations, Western is relying
more and more on computers in doing its main job as
manufacturing and supply unit for the Bell Telephone
System. In its other major field—Defense Communica-
tions and Missile systems — the use of computers and
computer technology is widespread.
You'll discover quickly that opportunities with
Western Electric are promising indeed. Here company
growth stands on a solid base, and your own growth,
IS We estiniate that engineers will find 8,000 super-
visory jobs open to them in the next ten years. There
will be corresponding opportunities for career building
within research and engineering. Progress is as rapid as
your own individual skills perrnit. And Western Electric
maintains both full-time all-expenses-paid graduate
engineering training and tuition refund plans to help
you move ahead in your chosen field.
Opportunities exist for electrical, mechanical, indus-
trial, civil and chemical engineers, as well as in the
physical sciences. For more information get your copy
of Consider a Career at Western Electric from your
Placement Officer. Or write College Relations, Room
200D, Western Electric Company, 195 Broadway, New
York 7, N. Y. And be sure to arrange for a Western
Electric interview when the Bell System team visits your
campus.
0 MANUFACTURING AND SUPPLY UNIT OF THI BELL SYSTEM
Principal manufacturing locations at Chicago, Ill.; Kearny, N. J.: Baltimore, Md.; Indianapolis, Ind.: Allentown and Laureldale. Pa.; Burlington. Greensboro and Winston-Salem. N. C.
Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla.. Teletype Corporation. Chicago 14, III. and Little Rock, Ark.
Also Western Electric Distribution Centers in 32 cities and Installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y.
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SIGMA NU
As the school year has moved
along, things have been quite a bit
busier at Beta Upsilon.
Everyone in the chapter is justi-
fiably proud of the Sigma Nu foot-
ball squad. Our last two games gave
us victories over A.T.O. and Theta
Xi, to end the season with a 6-0
record. Dick Landenberger's pass-
ing led us through the first five
games, but Dick was sidelined with
an ankle injury for the sixth. With
all but two men returning, we're
hoping to give stiff competition next
fall.
While on the topic of athletics,
we'd like to commend the ten Sigma
Nus on the varsity team. Congratu-
lations on a hard-fought season.
The chapter would like to extend
its sincerest wishes for a fast re-
covery to Brother Don Scott. Scotty
is at Union Hospital awaiting a knee
operation for an injury received in
the Principia football game.
Brothers Maffucci and Raquet re-
cently attended the Sigma Nu State
Day Conference at Greencastle. The
tentative date for our State Day
Dance was set for March 12; the
dance is to be held at the West-
chester Country Club at Indian-
apolis.
It seems a bit late, but we have
finally slipped into the social season.
Along about the last of October
(dates are tough, you know) a date
party was held at the house, in com-
memoration of the Great Pumpkin.
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For those of you who don't follow
Peanuts, this would be Halloween.
On November 14, ATO and Sigma
Nu enjoyed the V.M.I. Dance at the
Student Union Ballroom at I.S.T.C.
Brother Tom Hormuth is now a
"proud pappa." Tom is the father of
a son, Thomas Randall. Please for-
give the unsightly appearance of
Tom's diaper-changing hands. All
joking aside, congratulations, Tom.
Congratulations are also due Bro-
ther Tom Ballatin, who is now en-
gaged to Miss Kay Washburn. Kay
is majoring in Home Economics at
Eastern Illinois University.
LAMBDA CHI ALPHA
Well, the Freshmen won the
games, Thanksgiving is over, and
that good old two week Christmas
vacation is here again. The men at
Theta Kappa are looking forward
to it with great anticipation.
One of the brothers will have an
especially fine vacation (even
though it will probably be his last
one!) . Our illustrious president,
Gary Phipps, will be married to
Miss Liz Ramsey on December 20.
Congratulations, Gary and Liz. It
looks like Gary will have to get
used to the idea of not being the
boss anymore!
The Freshmen Parties, held No-
vember 13, were very enoyable. We
hope that the Freshmen enjoyed the
entertainment as much as we did the
entertaining. We are looking forward
to the rush parties with great antici-
pation.
Congratulations go to Sigma Nu
and Alpha Tau Omega for winning
the I.F.C. football trophy and Home-
coming trophy, respectively.
In the play-off game for second
place in the football league, Lambda
Chi outlasted Theta Xi for five
periods in a 20-6 win to finish the
season with a record of 3 wins, 2
losses, and 1 tie.
A real swingin' date party was
held November 14 in the basement of
the house. There was one thing
wrong with it, however. Our lover,
Steve "Flushed" Ban couldn't get a
date. What's the matter, Steve? —
the chicks aren't progressive? — or
are you too aggressive?
Returning to the hardwood court
this year are lettermen Joe Glad-
den, Don Dekker, and "Big John"
Ray. Also playing are Steve Ban
and Jerry Hahn. Go get 'em, men!
Congratulations go to new brother
Jerry Badger, who went active Sun-
day, December 15, and to our four
new pledges, John Haley, Tom Bed-
well, Bill Brown, and John Tindall.
Don't you pledges give Brother Huff
too much static!
A mixer was held with the nurses
from Union Hospital on Friday, De-
cember 11 to wrap presents for the
Christmas Party. Due to the pre-
sence of the females, the brothers
didn't get much wrapping done. (Ex-
cept for wrapping up a few dates
for the future!)
The Christmas Party followed on
Sunday, December 13. This party is
held every year for the underprivi-
leged children in town. The kids
loved it and so did we.
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Before closing, it is only proper
that the brothers' love affairs be
mentioned. Bob Amos is almost pin-
ned. (Believe it or not!) . Flushed—
but still hooked—is Gale Hurst.
(Give up, Spike!) . And finally,
strange as it may sound. Don Bon-
ness is getting restless. He's seen how
these college women are and—well,
he's interested! (Look out, girls!)
That's all!
Tom Feutz
ALPHA TAU OMEGA
Paramount on the Alpha Tau
Omega home front is the change in
decor for the mantle over our fire-
place. The Interfraternity Homecom-
ing Trophy now holds this place, and
we are all proud to have it there. The
credit for its presence there goes to
the entire chapter and especially to
Brothers Jay Hirt and Dave Foss
who were the display co-chairmen.
Homecoming week was, as usual,
a hectic one. With men working in-
side getting ready for the party Fri-
day evening and men working out-
side on the display, the house was
humming with activity. However,
despite rain, winds, and a few brief
flurries of test we managed to get ev-
erything finished with a few mo-
ments to spare. The rain and cold
weather may have dampened other
persons' spirits, but we Taus certain-
ly had our share of fun. The party
Friday evening was a big success,
and many old and not so old faces
were seen around the chapter house.
Saturday evening gave us another
excuse to be happy when the Home-
coming Dance was capped off by
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Brother Schukai, president of Blue
Key, awarding the trophy.
On November 7, Alpha Tau
Omega and Sigma Nu held the an-
nual V.M.I. Dance at the Student
Union Building of Indiana State
Teachers College. We danced to the
music of Phil Haines and his Quar-
tet. Everyone had a fine time and it
helped to draw the two fraternities,
founded within one year of each
other at the Virginia Military Insti-
tute, even closer together.
Friday the thirteenth could hard-
ly be considered unlucky, because
that was the day of the second Get
Acquainted Parties, and we were
fortunate enough to have a fine turn-
out of freshmen interested in frater-
nity life. The hour allowed for each
party seemed to fly past and was
over before it really got a chance to
start. Thanks to Brother Stark's
willingness to relate his life story
the entertainment was a "howling"
success. Our Mother's Club certain-
ly deserves a hand too for the de-
licious pies which were served.
The Annual Children's Christmas
Party for the orphans of the Glenn
Home was a very rewarding success.
Santa Claus found all the youngsters
and was loaded with toys and gifts
for each. To watch the kids enjoy-
ing themselves and having such a
good time really set the holidays off
in a true spirit of giving.
Indiana is again under the spell
of that spheroid called a basketball,
and Rose is no exception. Brothers
T. C. Copeland and Woody Stroupe,
team captain, are playing ball this
year for Rose. Brother Scott Herrin
is the team manager. Our inter-
fraternity basketball team is ready
to take the floor soon too, and we
are looking forward to a good sea-
son under the leadership of Brother
Jerry Waltz, our athletic director.
Our traditional method of recog-
nizing brothers who are pinned by a
sudden immersion in a cold shower
has been invoked twice in the past
month as two more Taus have given
up their maltese crosses. Brother
Jay Hirt is now pinned to Miss
Joyce Tolley and Brother Bob Stark
gave his pin to Miss Priscilla Marie
Chickadaunce. Congratulations to
Jay and Joyce, and Bob and Pris-
cilla.
Finals week lies just ahead now,
and everyone here is getting set for
the big final stretch run. The first
semester is nearly over now and it
has been a good one for Alpha Tau
Omega Fraternity. We just hope that
the second semester will prove to be
as rewarding. —Bill Carter
THETA XI
Brother Bob Honegger utilized his
Thanksgiving vacation to walk the
reknown "last mile." The new Mrs.
Honegger is the former Miss Doro-
try Fry. The wedding took place on
Friday, November 27.
Cadet Larry Pitt recently gave
his pin to Miss Jan Newland of St.
Mary-of-the-Woods. Theta Xi's seem
to be falling hard and fast.
The TX Tigers are busy practic-
ing for the coming IF basketball sea-
son. A championship this year will
(Continued on page 42)
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HY-COM SYSTEM
An experimental highway-to-car
communications system has been de-
vised by the Research Laboratories
of General Motors. The system,
called Hy-Com, has been devised for
transmitting between roadside trans-
mitters and moving vehicles in order
that a new and more efficient high-
way safety and traf fic control pro-
gram may be devised. Although the
highway-to-car communications idea
is not new, the idea of a controlled
transmission to vehicles moving in a
given directon and a given section
is new. Transistors have been util-
ized throughout the components of
the system to insure reliable and
longer service.
Basically, the Hy-Com system con-
sists of two parts, a low frequency
transmitter and a transistorized re-
0ZoI.1tI• 
0 I g a
ceiver in the car. The transmitter is
placed along the roadside and is used
with either an aerial antenna or
lIII s along the highway. The sys-
tem is designed to operate in the
10-20 kilocycle range in order that
it will give no interference to stan-
dard broadcasts, and so that broad-
cast zones won't overlap, giving in-
terference to signals of nearby trans-
mitters.
The receivers used may be either
of the portable type that may be at-
tached to the window of the car for
use on tollroads or may be perman-
ently installed, using the basic com-
ponents of the car radio for opera-
tion. The voice of the car radio will
be muted, or if the radio isn't on, the
output stage of the radio is instant-
ly turned on while in the areas in
which Hy-Com signals are being
Fig. 1. Cross Section of Turbo-Ramjet Engine
J. Ramjets K. Turbine Disk L. Centrifugal Compressor
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transmitted and received.
The transmitting equipment in-
cludes an information transmitter, a
trigger transmitter, a magnetic tape
voice repeater, a 60-cycle transistor
inverter and a 12-volt battery and
charger, all of which are housed in
a weatherproof enclosure. The trig-
ger transmitter sends out signals in
a direction towards oncoming traffic
which sensitizes the receivers in the
car. As soon as the car leaves the
trigger zone it enters the voice zone,
set up by signals from the informa-
tion transmitter, where it can re-
ceive a message. After leaving the
voice zone the Hy-Com receiver is
automatically shut off and the car
radio resumes operation as it had
before the interruption.
Among the many uses of a system
of this type are integration with
police radio communications, heli-
copter traffic control, re-routing
traffic flow, providing instantaneous
trouble ahead warnings, and a sup-
plement to roadside traffic signs
through the use of telephone lines
to a central broadcast station.
NEW TURBO-RAMJET
ENGINE
The solution to a problem studied
the World over, the development of
the Turbo-Ramjet Engine, may have
SIIund by a graduate of the City
College School of Technology, Ed
Latin. The engine utilizes a com-
bination of the basic principles
of the turbojet engine and the ram-
jet engine in an effort to produce a
jet engine capable of accomplishing
higher speeds and more efficient
operation.
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The device is built essentially on
the principle of the turbojet with
the utilization of a high-efficiency
centrifugal compressor. The com-
pressor employed is in a disk shape
with many supersonic ramjets
mounted on the disk (fig 2) so as
to rotate it at near sonic velocity.
The engine is devised so that it may
be operated at near stoichiometric
temperatures by using pressure and
forcing high-velocity air into the
path of the ramjet. This new con-
figuration presents an engine which
is less expensive, more durable, more
efficient, has a higher thrust ratio,
and with far greater power than its
predecessors.
One concept of utilizing this engine
is to mount it behind the cockpit of
plane (fig. 1) so that the rotating
member of the engine is perpendicu-
lar to the airplane's path of flight. In
this manner the engine could be ro-
tated so as to produce a thrust for-
ward, a thrust upward, a combina-
tion of horizontal and vertical
thrust, or in the manner of a brake.
The brake application is a develop-
ment which if treated correctly
By Jon Modesitt, frosh
could prove invaluable to the
aircraft industry.
AUTOMATIC TRANSISTOR
PRODUCTION
Scientists at the Westinghouse re-
search laboratories have taken a
major step toward the fast, con-
tinuous, completely automatic manu-
facture of transistors and related
semiconductor devices.
Westinghouse scientists have con-
structed long ribbons of semicon-
ductor devices by forming them
along the surface of long thin crys-
tals of germanium about an eighth
inch wide and a few thousandths of
an inch thick. Such construction ap-
pears to be feasible for the automatic
production of transistors and other
solid state devices directly by ma-
chine.
These devices demonstrate the
ultimate usefulness of a revolution-
ary new method for growing germ-
anium which was recently discover-
ed in our laboratories. This new
technique grows the germanium as
thin, flat, continuous strips, or dend-
rites—the exact form which can
I .1
Fig. 2. l'roposed Application to Aircraft
be used directly in finished semi-
conductor devices. The unique con-
tinuous form of these dendrites, their
remarkable uniformity, and their
freedom from complicated process-
ing make them unusually attractive,
not only for automatic processing
into useful devices, but also for the
building of advanced kinds of elec-
tronic systems.
Conventionally, germanium is
grown as a thick, round ingot that
requires costly, time-consuming
processing to produce useful devices
from it. In contrast, such devices can
be construed directly on the smooth,
mirror-like surfaces of germanium
dendrites exactly as the material is
grown.
Carried through to the develop-
ment of over-all systems, the molecu-
lar electronics concept could dras-
tically reduce the size, weight and
power consumption of space-age
electronic systems. This concept in-
volves a new understanding of the
basic nature and capabilities of ma-
terials and a new approach — on a
molecular and atomic scale— to the
conception, design and development
of materials that exhibit these capa-
bilities.
In molecular electronics one seeks
to combine several separate elec-
tronic functions into a single oper-
ating unit that duplicates their over-
all electrical behavior. For example,
one can conceive of a single tiny
slab of solid material that performs
the function of a combination of
transistors, resistors, capacitors, plus
(Continued on page 33)
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explores electronic frontiers
to develop new, faster and
larger storage devices
for tomorrow's computers.
Computing time cut from six mon1hs to one day
"My job is to design and develop new, high-speed
storage devices for a powerful new compute that
will perform, in one day, operations requiring six
months on present equipment," said Dick Booth
as he began a typical day recently. A product de-
velopment engineer at the IBM Laboratories in
Poughkeepsie, N. Y., he started his morning with a
conference on a product of great interest to him: a
magnetic core storage device with a nondestructive
read-out feature. For an hour, he discussed with
circuit design engineers the logical devices needed
for the register—such as magnetic core drivers and
sense amplifiers. Should such devices not be avail-
able, the group would work on designs for new ones.
Dick Booth next met with members of the Mag-
netic Materials Group to establish specifications for
the magnetic core memory elements to be used in
the register. He also discussed with the group the
development of equipment to test the memory
elements. "This magnetic core register is based on
an original idea of mine," he explair:- "When you
have a worthwhile idea, you will be given a free
hand in proving it out, backed by resources
— plus the assistance of skilled specialists."
At 10:30, Dick Booth reviewed the status of th
entire project with the two engineers, two tech-
nicians, and one logic designer who make up hi
team. "My present position is staff engineer," he
explained. "It's the second promotion I've had
since I joined IBM three years ago with a B.S.E.E.
degree from the University of Illinois. I know tha
there are plenty of other opportunities to mov
ahead. Furthermore, parallel advancement oppor
tunities exist for engineers in either engineerin
development or engineering management."
Preparing for the future
In the afternoon, Dick Booth went to the 704 Com-
puting Center to supervise some complex preci-
sion computations. "You see how quickly the 704
arrives at the answers," he said. "The computer
being developed is expected to multiply more than
500,000 fourteen-digit numbers a second and add
them at the rate of one million a second. The com-
puter may be used for design computations for
reactors, as well as calculations of satellite be-
havior. Of course it should have hundreds of other
applications."
At 3:30 P.M., Dick Booth attended a weekly class
on Theoretical Physics that lasted until 5:00. After-
ward, he commented, "You know, IBM offers
excellent educational opportunities both in gen-
eral education and for advanced degrees. One of
the engineers in my group has just received his
Master's degree from Syracuse University, after
completing a postgraduate program given right
here at the IBM Laboratory."
A chance to contribute
As he was leaving for the evening, he said, "Yes,
I'd recommend an IBM career to any college gradu-
ate who wants to exercise his creative ability. IBM
will appreciate his talent and he'll have the oppor-
tunity to work with specialists who are tops in
their fields. I doubt that he'd be able to find a
more sympathetic and stimulating atmosphere.
Furthermore, he'll have the added incentive of con-
tributing to vitally important projects . . . projects
that will take him to the frontiers of knowledge in
computer electronics."
Talented college graduates will find exciting, re-
warding careers at IBM. Excellent opportunities
are now available in Research, Development, Man-
ufacturing, Applied Science, Sales, and Adminis-
tration. Find out from your College Placement
Office when our interviewers will next visit your
campus. Or, for information about careers of in-
terest to you, write to:
Manager of Recruitment
IBM Corporation, Dept. 839
590 Madison Avenue, New York 22, N. Y.
IBM.
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Engineering student Frank G.
discovers it's
"PRODUCT PLANNING UNLIMITED"
at HAMILTON STANDARD
Hamilton Standard has conducted a vast product
diversification program which has made it a leader
in the field of aerospace equipment.
Established skills in .
Fluid Dynamics Combustion
Hydraulics Heat Transfer
Electronics Thermodynamics
Metallurgy Astrophysics
Vibration Aerodynamics
Mechanics Thermoelectricity
. . . are being brought to bear on a varied list of
new products such as:
MinIRcooler— A tiny (10 ounce) device for cool-
ing infrared detection equipment to minus 350°F.
The coolers have endless applications in missile
guidance, mapping, surveillance by orbiting satel-
lites, etc.
SOLAR CELL— A small concave dish-like device
with a highly polished surface used to convert the
energy of the sun's rays into electrical energy.
One potential use is power generation for earth
satellites.
Other recently designed and developed products
are:
ANTI-LUNG which reverses the cycle of the
human lung to reconstruct the atmosphere in a
space vehicle or submarine
A REFRIGERATOR with no moving parts
A TOOL that slices diamonds like cheese
THUS ADVANCED "PRODUCT PLANNING UNLIMITED" MEANS "ENGINEERING FUTURES UNLIMITED"
write to R. J. Harding, Administrator —College Relations for a full
color and illustrated brochure "Engineering for You and Your Future"
HAMILTON STANDARD A DIVISION OF
UNITED AIRCRAFT CORP.
BRADLEY FIELD RD., WINDSOR LOCKS, CONN
Manufacturers of: Engine Controls Hydraulic Equipment Electronic Controls and Instrument Systems
Starters Propellers Environmental Conditioning Systems Ground Support Equipment
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other circuit components, and yet
contains none of these components
as actual entities. To perform such
an operation, a solid state device
must reach an entirely new order of
perfection. Conventional ingots of
semiconductor materials, which
must go through tedious and compli-
cated manufacturing procedures,
are not likely to yield the near-
perfect devices required for the job.
Crystalline dendrites can make
such units possible. Their quality is
more uniform because of the unique
way in which they grow; further-
more, their desirable properties are
not jeopardized by long and complex
processing into a usable form. These
characteristics, and the fact that
they grow as high-quality continu-
ous ribbons, make dendrites also ap-
pear to be the only form of material
that now looks feasible for the fully
automatic production of semicon-
ductor devices.
Germanium dendrites have only
one preferred direction of growth,
which causes them to form rapidly
into strips about an eighth inch wide
and a few thousandths of an inch
thick. There is no limit to their
length.
Useful semiconductor devices are
made from a dendrite simply by con-
structing them directly on its sur-
face. Any desired number of devices
can be built on a single dendrite to
form a long, continuous strip of de-
vices. Or, if desired, the individual
devices can be separated from the
group simply by cutting the dendrite
into small pieces.
LAIKA
On Nov. 3, 1957, Sputnik II was
launched. In it was Laika, a humble
little dog weighing less than 600
grams. In a Russian Technical Re-
port, some of the various develop-
ments, research and experimenta-
tion carried out were reported. One
of the many problems in the experi-
ment was the cabin, equipment and
auxiliary apparatus. An airtight
cabin was developed that would
provide the best conditions. Includ-
ed in the cabin was equipment such
as an automat for measuring the
animal's blood pressure, an indicator
for air pressure in the cabin, a cabin
air temperature indicator, and so
forth. During the flight of the satel-
lite, temperature and pressure read-
ings were checked and these para-
meters were regulated by rheostats
on relays. The temperature was
maintained at about 15 degrees Cen-
tigrade. A three liter container was
devised to hold the dog's food sup-
ply. A receptable was also provided
to receive the animal's excretions;
this was an air-tight receiver fitted
to the pelvic region. Much of the re-
search work done was in the way of
determining the proper and normal
electrical impulses that should be
transmitted by the action of the ani-
mal wired with various indicators
and electrodes. The radio-telemetric
system set up in a separate chamber
of the satellite received all opera-
tional impulses from the airtight
cabin.
A great deal of preparation and
training was required in order to
obtain an animal that would react
normally under extremely unusual
circumstances, such as a lack of
freedom of movement. One problem
solved by extensive experimentation
was that of the composition of the
11
II
II
II
Is
II
Orbit al Doghouse
food to be used. The resulting pro-
duct consisted of 407( bread crumbs,
40% powdered meat and 20 (/( beef
fat, to the total extent of 100 gms.
per day. Approximately 120 - 200
milliliters of water was dispensed
daily.
The results obtained from the
flight backed up promising hopes
of space travel. In high altitude flight
there is ordinarily a period of par-
tial or complete weightlessness.
When the sensation of weightlessness
was realized the thorax was released
from the compression that keeps
respiration continuing. After a brief
time heartbeat returns to the
normal rate, but it took about three
times longer in actual flight than
the animal had been trained for.
Signals received from the satellite
indicated that the conditions inside
the cabin were satisfactory for sur-
vival of living creatures. Effects of
radiation could not be satisfactorily
evaluated because observation of
the living animal is the only way
complete conclusions could be
drawn.
With the accumulation of more
experimental data the basic con-
cepts and procedure of cosmic
flight will be more applicable to the
use of the human race.
The Freshman was in for a
check-up. "Do you sleep okay?"
the doctor asked.
"Wal," the student said, "I sleet)
good nights, and I sleep good morn-
ings, but I just seem to twist and
turn in the afternoons."
He: "Is she a nice girl?"
Him: "Moralless."
A man took his dog to the veteri-
narian. "My dog is always chasing
sports cars," he explained.
"Well, that's not uncommon,"
said the vet.
"Yes, but she catches them and
buries them in the back yard."
* * * *
Sorority Girl: "We're going to
give the bride a shower."
Frat Man: "Swell, count me in.
I'll bring the soap.
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STEAM POWER PLANT
(Continued from page 19)
can be a cheaper grade of coal. This
is important because the cost of
fuel is by far the greatest single
expense in the production of steam
power.
A hydro-electric power plant re-
quires no fuel in the accepted sense
of the term, so one might think
that the advantages of a hydro-
electric plant would by far out-
number the steam generating power
plant with its extragavant use of
fuel. However, fuel is only one of
the many items of expense enter-
ing into the cost of producing elec-
tricity. With few exceptions, our
sources of water power are remote
from industrial centers, the first cost
of the hydro-electric plant is usually
far above that of a steam generating
plant, and hydro-electric plants are
dependent on water supply. In con-
trast, the steam generating plant is
low in first cost and it may be lo-
cated near the point of power utili-
zation. Consequently, the low heat
(Continued on page 42)
Cleaners
STAR
Launderers
11th and Lafayette
Phone L-6177
We Operate the Most Modern
Dry Cleaning Plant
In The City
LOCKER RUMORS
(Continued from page 18)
ing lettermen include Captain Woody
S troupe; guards Mike Smith, Ron
Jennings, and Dan Pool; forwards
Don Dekker and Joe Gladden;
centers John Ray and John Tindall.
Other returnees from last year's
squad and some promising freshmen
should push these lettermen for
starting positions. With better than
average height and bench strength,
Rose should be a strong contender
for the Prairie College Conference
title. Let's all get out and cheer the
"roundballers" to a successful sea-
son.
November brought a close to the
fall intramural program. Intramural
football this year turned out to be
very lively, with the championship
battle going down to the wire. The
juniors were victorious in the final
playoff. They were then matched
against the league All-Stars and
emerged victorious, 6-0, in a well-
played game played under cover of
darkness.
Sigma Nu took the interfraternity
football championship this year by
going through the entire season un-
defeated. Following Sigma Nu in the
standings were Lambda Chi Alpha
'at 3-2-1, Theta Xi at 2-3-1, and Alpha
Tau Omega at 0-6. With the ending
of I.F. football, all four fraternities
are looking forward to basketball.
This year the I.F. teams look as if
they will be well balanced. This
means that fraternity night in the
fieldhouse probably will produce
some great games.
On November 17, the annual
freshman-sophomore games were
held to determine whether or not
the freshmen liked to wear beanies.
Evidently, we have some varied
tastes in headwear as some beanies
were seen with a frilly design while
others were hardly seen at all. The
first event was the football game.
After a hard-fought contest, the
frosh emerged victorious in the wild
affair. Action then shifted to the
fieldhouse for the basketball game.
The now-inspired freshmen showed
the sophomores no mercy and left
the basketball game "beanieless",
after an easy victory.
IMPRINT ON THE MOON
(Continued from page 15)
This total comes to $640,001,066,-
000,000 plus a questionable amount.
The consequences of a project of
such magnitude must be predicted
with great accuracy to prevent any
unforseen problems which could
cause complete failure. Since the
technical problems have already
been solved, the sociological effects
must be considered. When astrono-
mers first see the changes taking
place on the face of the moon, they
will spread the news throughout the
world. Almost immediately, more
and more people will begin watching
the moon. One of the first results
will be the great demand for tele-
scopes. If the contractors for this
project will go into the optic's busi-
ness, as a sideline, part of the ex-
pense can be defrayed. As the pro-
ject progresses, to a stage where
the changes can be seen with the
naked eye, there will be a great
problem caused by people continual-
ly looking up. To prevent a mass
case of stiff necks, the optics com-
pany can then start selling small
mirrors which can be attached to
eyeglass frames and can be focused
on the moon. This product will like-
wise help to defray the expenses of
the project.
It is likely that the number of
marriages will drop sharply due to
this project. Those couples who had
been going to lovers lane under the
pretense of watching the moon will
actually be doing this. Although this
sounds like a sad situation, it will be
beneficial since it will serve as a
solution to the over-population prob-
lem.
When the banner of Rose is finally
completed on the moon, the whole
world will clamor to know what
this word means. Undoubtedly, the
President of the United States will
call a news conference and announce
with pride that Rose stands for Rose
Polytechnic Institute whose 1959
Tau Beta Pi pledge class created the
project.
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ANOTHER WAY RCA
SERVES DEFENSE
THROUGH
ELECTRONICS
RCA ELECTRONICS
CUTS DOWN
THE C
0
To our missile experts, "is it ready'' is al-
most as important as "how far can it go."
For retaliatory power, missile crews must
be able to launch a maximum number of
missiles in rapid fire order.
America's intercontinental ballistic 
sile, the Atlas, had already proved itself
for distance on a 5500-nautical-mile range.
But checkout and launching took several
S So the next step in turning the 
sile into an operational weapon was to
make it ready for quick action. RCA was
selected to build an electronic system that
would radically reduce the countdown
time at the Atlas Operational Bases now
under construction.
Now,matter of minutes, this elabo-
rate electronic system can determine if
any part needs attention—or signals that
the missile will be ready to go.
This automatic checkout equipment
and launch control system for the Atlas is
one more of the many ways in which RCA
Electronics works to strengthen otiur
national defense.
RADIO CORPORATION
OF AMERICA
"iigl FrI113110, UVIII uy trotronouricsi uiyision oi c.7enerai uynomics Corporation as prime contractor.
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The Library is now open an addi-
tional ten hours a week due to even-
ing hours. The evening hours are
from 7: 00-9: 30 p.m. Monday through
Thursday.
NEW RECORDS
Ballet in hi-fi
Beethoven, Sonatas
Chopin, Etudes
Devil in Hi-Fi
Franck, Symphony in D Minor
Hi-fi 
'I  in Popular Classics
Lehar, Selections from the Merry
Widow
Liszt, Four Hungarian Rhapsodies
Music of Victor Herbert (Man-
tovani)
/Vlusic of Rudolf Friml (Manto-
vani)
Porter, Kiss Me, Kate
Queen's Birthday Salute
Rachmaninoff, Piano Concerto No.
3
Suppe, Poet and Peasant Overture
Tchaikovsky, Capriccio Italien
Willson, 1VIusic Man
HOLIDAY READING
May we suggest the following titles
for your holiday reading pleasure.
They represent a selection from the
newest books in the Library.
The Angers
l 
of Spring, by Joseph
Whitehil 
Joseph Whitehill's first novel is
warm, vital, charged with humor and
with swift, accurate human observa-
tion. Furthermore, it presents an ex-
citing picture of an American pro-
fession hitherto unexplored in fic-
By Carson Bennett and Anita Walden
tion: electronics engineer
m
ing.
Mr. Whitehill writes of achines
with a passionate intensity that
makes them sing. His picture of an
electronics plant at work is, to put
it simply, hypnotic. But Joseph
Whitehill is an author whose talent
lies, firsthand, foremost and head-
long, with people—"the real live
population of this U.S.A."
Command the Morning, by Pearl S.
Buck
In Command the Morning, Pearl
S. Buck has turned to the greatest
topics of our times—man's conquest
of the atom—and, seeing it as both
novelist and woman, woven this sus-
penseful story of the thoroughly
human beings who brought it to
pass. She takes us back to those
fateful years early in the second
world war when great physicists had
become convinced that a weapon of
unutterable destructive power was
within their grasp. We live with the
scientists from then on, as they be-
come ever more awestruck at what
they are unleashing. We listen in
their laboratories as they work out
the mechanics of their monster—the
details that may mean the difference
between a dud, a usable bomb, and
a holocaust that will set the hydro-
gen in the oceans ablaze and con-
sume the world. We sit in their
homes as they struggle with their
disrupted private lives—and we
stand beside them in their sleepless
nights as they grapple with that
nightmare question which each of
them must ultimately confront
squarely: Shall this weapon be used?
All About Men, by Joseph H. Peck
In this refreshing, entertaining
book, blessed with rare common
sense, an old-time family doctor tells
what his thirty years of medical
practice have taught him about the
ailments, appetites and aberrations
of his fellow men—and women.
Teenagers, bridegrooms, husbands
and fathers will relish Dr. Peck's
sallies . . . and they will welcome his
excellent advice on how to be heal-
thy and happy, and live at peace with
wife, children, boss, neighbors—and
themselves.
Across the Sea of Stars, by Arthur
C. Clarke
The eighteen short stories and two
full-length novels presented here
show the tremendous scope and pow-
er of Clarke's imagination and writ-
ing talent. They clearly reflect his
reputation as a brilliant scientist.
Those who already know Clarke will
not want t o niiss this collection.
Those who have not yet read Clarke
have this exciting discovery ahead--
a discovery that includes the fastest
space ship in existence chasing a
lone man around a Martian satellite;
a phony death ray that turns out to
be the real thing; an invasion, not
frorn outer space, but from within
IIhe earth; and a war that was lost
because the enemy's science was in-
ferior.
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He's an
Allis-Chalmers
Engineer
He has confidence born of knowing where he's going and how he's
going to get there. The graduate training program at Allis-Chalmers
helped him decide on a specific career — and he had a choice of many.
He knows his future is bright because Allis-Chalmers serves the growth
industries of the world . . . produces the widest range of industrial
equipment. He is confident of success because he is following a suc-
cessful pattern set by Allis-Chalmers management.
Here is a partial list of the
unsurpassed variety of ca-
reer opportunities at Allis-
Chalmers:
Types of jobs
Research
Design
Development
Manufacturing
Application
Sales
Service
Industries
Agriculture
Cement
Chemical
Construction
Electric Power
Nuclear Power
Paper
Petroleum
Steel
ALLIS-CHALMERS
Equipment
Steam Turbines
Hydraulic Turbines
Switchgear
Transformers
Electronics
Reactors
Kilns
Crushers
Tractors
Earth Movers
Motors
Control
Pumps
Engines
Diesel
Gas
Fields
Metallurgy
Stress Analysis
Process Engineering
Mechanical Design
High Voltage Phenomena
Nucleonics
Electronics
Hydraulics
Insulation, Electrical
Thermodynamics
from GTC to "VIP"
The graduate training course
helps you decide on your "Very
Important Position," by giving
you up to two years of theoretical
and practical training. This course
has helped set the pattern of ex-
ecutive progress since 1904. For
details write to Allis-Chalmers,
Graduate Training Section, Mil-
waukee 1, Wisconsin.
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SQUARED CIRCLE
(Continued from page 21)
line segments 2AC and 2CE, or
2R ( V 2 -I- V 3) is then a reasonable
approximation to the circumference.
From this point, the construction of
the equivalent rectangle is relative-
ly simple. Merely lay off the circum-
ference as the length of the rec-
tangle and one-half the radius as the
width and we have squared the
circle. Since C = arr, then C.R/ 2 =
277-r.r 2 = irr2, the area of a circle.
A second, more precise method
uses 355 113 as the approximation to
pi. This value deviates but three
ten-millionths from pi. This is so
accurate that no instrument could
possibly detect the difference be-
tween this value (3.14159292 . . .)
and pi (3.14159265 . . .) . To obtain
this quotient, graphical division may
be used. By construction methods
divide a line 355 units long by 113.
The resulting segment, pi, can be
laid off as one side of a right tri-
angle whose other side is R2 units,
where R is the radius of the given
Freitag-Weinhardt
Inc.
917 Eagle St.
PHONE C-2394
PLUMBING -
HEATING
AIR CONDITIONING
ALLEN I. WEINHARDT
CHARLES J. KANTMANN
circle. The area of the square will
then be 7T.R2, almost exactly equal
to the area of the circle. The error
is only 1 in 9,000,000.
From a practical standpoint we
have squared the circle. No man
or machine could ever detect this
slight error. Such trivial error
would mean nothing to a surveyor
or engineer. However, in the eyes
of the mathematician, we have not
squared the circle and we never
will. Mathematics is exact and it
will not accept something "almost
true." The mathematician regards
our crude solutions just as wrong
as 2 2 = 5.
The quadrature of the circle is
impossible by pure construction
methods. Yet some will say that
solving the impossible merely takes
a little longer. We can construct a
square that approaches the area of
a circle. Man is satisfied with no-
thing but perfection. He will con-
tinue to study the squaring of the
circle.
Experience
is a great teacher
but. . .
you can learn more
from books
cheaper and faster
Order your books through
Rose Polytechnic
Book Store
"The Fountain Pen Store"
VIQUESNEY'S
Drawing Equipment
and
Supplies
644 Wabash - 815 Ohio
TERRE HAUTE,
INDIANA
PATRONIZE
OUR
ADVERTISERS
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FLIGHT AND ELECTRONIC SYSTEMS
\\N
• Flight data systems are essential equipment for
all modern, high speed aircraft. In the AiResearch
centralized system, environmental facts are fed to a
central analog computer (above), which in turn indi-
cates to the pilot where the aircraft is, how it is
performing, and makes automatic control adjust-
ments. Pioneer in this and other flight and electronic
systems, AiResearch is also working with highly sen-
sitive temperature controls for jet aircraft, autopilot
systems, submarine instrumentation, transistorized
amplifiers and servo controls for missile application,
and ion and radiation measuring devices.
EXCITING FIELDS OF INTEREST
FOR GRADUATE ENGINEERS
Diversity and strength in a company offer the engi-
neer a key opportunity, for with broad knowledge
and background your chances for responsibility and
advancement are greater.
The Garrett Corporation, with its AiResearch
Divisions, is rich in experience and reputation. Its
diversification, which you will experience through
an orientation program lasting over a period of
months, allows you the best chance of finding your
most profitable area of interest.
Other major fields of interest include:
• Missile Systems—has delivered more accessory
power units for missiles than any other company.
TIHIE
AiResearch is also working with hydraulic and hot
gas control systems for missiles.
• Environmental Control Systems—pioneer, leading devel-
oper and supplier of aircraft and spacecraft air con-
ditioning and pressurization systems.
• Gas Turbine Engines—world's largest producer of small
gas turbine engines, with more than 8,500 delivered
ranging from 30 to 850 horsepower.
Should you be interested in a career with The
Garrett Corporation, see the magazine The Garrett
Corporation and Career Opportunities" at your Col-
lege placement office. For further information write
to Mr. Gerald D. Bradley...
COIRPORATICON
(liPesearch Manufacturing Divisions
Los Angeles 45, California • Phoenix, Arizona
Systems, Packages and Components for: AIRCRAFT, MISSILE, NUCLEAR AND INDUSTRIAL APPLICATIONS
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DELCO
RADIO•
OLLOW HE EADER is no game
with Delco. Long a leader in automotive radio engineering and
production, Delco Radio Division of General Motors has charted a
similar path in the missile and allied electronic fields. Especially, we are
conducting aggressive programs in semiconductor material research,
and device development to further expand facilities and leadership
in these areas. Frankly, the applications we see for semiconductors are
staggering, as are those for other Space Age Devices: Computors . . .
Static Inverters . . . Thermoelectric Generators . . . Power Supplies.
However, leadership is not self-sustaining. It requires
periodic infusions of new ideas and new talent—aggressive new talent.
We invite you to follow the leader—DELCO—to an exciting,
profitable future.
If you're interested in becoming a part of this challenging
DELCO, GM team, write to Mr. Carl Longshore, Supervisor—
Salaried Employment, for additional information—or talk to our
representative when he visits your campus.
DELCO RADIO DIVISION OF GENERAL MOTORS
KOKOMO, INDIANA
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IT'S an anti-friction bearing that's geometrically de-signed to give true rolling motion—and precision-
made to live up to that design. Here's how you, as an
engineer, can benefit from Timken® bearings:
A Tapered design enables a Timken roller bearing• to take any combination of both radial and
thrust loads. You'll often find that one Timken bearing
does the load -carrying job of two ball or straight
roller bearings.
B Full line contact between rollers and races gives. Timken bearings extra load-carrying capacity.
This enables a design engineer to cram maximum
capacity into minimum space. And Timken bearings can
be pre-loaded for accurate gear or spindle alignment.
C Case carburization makes the steel of Timken• bearing races and rollers hard on the outside
BETTER-NESS rolls on
TIMKEN
What is a
Timken®
tapered
roller
bearing?
to resist wear, tough on the inside to resist shock.
This prolongs the life of Timken bearings. And the
steel we start with is the best. It's nickel-rich for
toughness.
What is Better-ness? It's our word for the
result of the ceaseless American urge to make machines
that do more, do better, do faster. Our engineers help
make Better-ness possible. They've pioneered every
major tapered roller bearing advance. And they work
right at the drawing board with engineers of every
major industry. It's exciting, rewarding work with a
future.
If you would like to help create Better-ness on our
engineering team, write Manager, College Relations,
The Timken Roller Bearing Company, Canton 6, Ohio.
@
tapered roller bearings
First in bearing value for 60 years
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STEAM POWER PLANTS
(Continued from page 34)
efficiency factor of the steam gener-
ating plant may be more than off-
set by these advantages.
The low heat efficiency factor is
due in part to the heat that is lost
to the cooling water in the conden-
ser, and the heat that is lost through
the smoke stacks. The heat loss in
the escaping gases through the
smoke stacks is reduced to a mini-
mum by using the heat to preheat
the incoming air which is necessary
for combustion. Some plants utilize
even more of this heat that would
otherwise be lost by placing a feed-
water heater, called an economizer,
within the flue.
In general, when you consider
that the cost of fuel, labor, and
equipment has been rising, you may
wonder why the cost of electricity
has increased little in the past twen-
ty years. The reason is that engi-
neering achievements in power
plants have allowed a higher effi-
ciency of generating and distribut-
ing electricity.
FRATERNITY NOTES
(Continued from page 28)
permanently retire the traveling
trophy, and Coach Vern Gross's
squad will be loaded for bear. Re-
turning veterans are Bros. Lanning,
Cunningham, Wardle, McCardle, and
Schreiner. Newcomers Blase, Andis,
McGivern, and Gilpatrick should
bolster the team quite a bit.
Several of the do-it-yourself fans,
led by Brother Clayton, have just
finished a remodeling job in the
basement. Brother Fiddler intends
to fulfill a lifetime ambition by
building a bar.
"Thanks" to Dr. and Mrs. Robert
Brown, who generously donated a
24" RCA Victor console television
set to the chapter. Chapter scholar-
ship is expected to drop in the near
future.
Congratulations to Sigma Nu for
winning the Interfraternity football
championship. Battered and bruised,
we can only shout, "Wait 'till next
year. —Bob McCardle
Starting Salaries
The Engineers and Scientists of America
has conducted a further study of the
trends of starting salaries for newly grad-
uated engineers. From the data available
we have prepared recommended mini-
mum starting salaries for various levels
of experience and class standing.
Copies of this recommended minimum
standard have been sent to your Dean of
Engineering, Engineering Library, Place-
ment Director, and Chairmen of the
Student Chapters of the various Tech-
nical Societies.
We would be happy to send you a com-
plimentary copy upon request.
Engineers and Scientists of America
Munsey Building
Washington 4, D. C.
SEMICONDUCTORS
(Continued from page 13)
that they originally encountered
when trying to use vacuum tubes for
the thousands of amplifiers the com-
puters used. The military uses of
transistors are of such importance
that today various space and defense
projects still demand high priority
use of manufactured transistors.
It is estimated that about 30 U.S.
manufacturers now produce over
500 official types of transistors caus-
ing the estimated number of units
sold in 1959 to be around 120 million
units. It is further predicted that by
1964 transistor sales will surpass
tubes sales and that in 1966 the tran-
sistor sales will reach the tremen-
dous sum of one-half billion dollars.
We can certainly see how impor-
tant these miracle devices are. Any-
one the least bit interested in elec-
trical engineering, or in any other
field, should spend more time study-
ing these gadgets. They are causing
enormous changes in every part of
the world and in every phase of life
today.
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METALS ... the challenging heart of tomorrow's progress
Today the metals industry is poised at the
threshold of its most exciting advances. New
needs for metals yet undreamed of . . . revo-
lutionary developments and production tech-
niques. . . new modifications and applications
of the basic metals . . . all spell opportunity
for enterprising young metallurgists and engi-
neers. Now is the ideal time to enter this chal-
lenging field, and lay the foundation for a
richly rewarding career.
Bridgeport Brass Company offers a uniquely
thorough and diversified grounding in all as-
pects of metals from A to Z. . . Aluminum to
Zirconium. Here you will find a training pro-
Bridgeport
gram second to none in the industry, designed
to give you a broad Company-wide perspective
that will aid you materially in selecting your
permanent assignment.
To maintain its leadership in metals tech-
nology, Bridgeport is embarking on a major
program of expansion and product diversifi-
cation that will provide practically unlimited
opportunities for professional achievement and
rewards. To learn what this can mean to your
future, ask your placement director for a copy
of "Careers in Metals with Bridgeport Brass",
or write direct to Mr. F. J. Finsinger, 30 Grand
Street, Bridgeport 2, Conn.
BRIDGEPORT BRASS COMPANY
Bridgeport 2, Conn. • Sales Offices in Principal Cities
Specialists in Metals from Aluminum to Zirconium
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The Salesman whose pants wear
out before his shoes is making too
many contacts in the same place.
• * * *
They tell us that in certain parts
of town you can still buy a drink
of liquor for a dime—or so a re-
cent autopsy discloses.
* * * *
Two men were knocking another:
"To me," said one, "he's a pain in
the neck."
"Funny," said the other, "I had
a much lower opinion of him."
* * * *
"Use a bottle opener, Granny.
You'll ruin your gums."
* * *
"Drink ?"
"Neck ?"
"No."
"Well, do you eat hay?"
"Of course not !"
"Gad, you're not fit company for
man or beast."
• * * *
Some girls are not afraid of
mice, others have pretty legs.
* * * *
Chemical Engineer (moaning at
the bar) : "It's terrible, the cost of
living has gone up to $4.18 a
quart."
* *
Coed: "Did I ever show you the
place where I hurt my hip?"
Date: "No."
Coed: "All right, we'll drive by
there."
* * *
Little Audrey, mad as hell,
Pushed her sister in the well.
Said her mother, drawing water,
"Gee, it's hard to raise a daugh-
ter."
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Little Mary was left to fix lunch
and when her mother returned
with a friend, she noticed Mary
had the tea strained.
"Did you find the lost strainer?"
mother asked.
"No, mother, I couldn't, so I used
the fly swatter," Mary replied.
Mother nearly swooned, so Mary
hastily added, "Don't get excited,
I used the old one."
* * *
Johnny hopes to make the news.
He wants to fill his father's
shoes.
Mary hopes to do much better—
She wants to fill her mother's
sweater.
* * * *
"She isn't my best girl—just
necks best."
* * * *
Women's faults are many,
Men have only two;
Everything they say,
And every thing they do.
* * * *
Daffynition: Alimony — The
high cost of leaving.
* * * *
Girls who do everything under
the sun ought to have their hides
tanned.
* * * *
Mother: "Well son, what have
you been doing all day?"
Son: "Shooting craps." * * * *
Mother: "Well, that must stop, A drunk fell out from a third
son. Those little things have as floor window. A crowd immediate-
much right to live as you do." ly gathered.
* * * * 
"What's going on," yelled a cop
"Do you have a faculty for mak- as he pushed his way through to
ing love?" the drunk.
"No, we rely on the student "Ish dunno," hiccupped the
body." drunk, "Ish just got here."
Sign in front of the cremator-
ium: "We're Hot for Your Body."
Prof.: (In the middle of a joke)
"Have I told this joke in class be-
fore ?"
Class: (In a chorus) "YES!"
Prof: "Good, you'll know when
to laugh this time."
* * * *
Engineering Comp. problem: If
it takes 10 hours for a woodpecker
with a rubber bill to chop $65 worth
of shingles from an oak tree, how
long does it takes a grasshopper
with a wooden leg to kick the juice
out of a dill pickle?
* * * *
Blessed are the pure for they
shall unhibit the earth.
*
"Just because my eyes are red is
no sign I'm drunk. For all you
know, I might be a white rabbit."
* * *
Mary had a little skirt,
And it was very tight,
Who gives a damn for Mary's
lamb,
With Mary's calves in sight.
* * * *
He: "Whisper those three little
words that will make me walk on
air."
She: "Go hang yourself."
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Photography
works for
the Engineer
There's hardly a spot in business and
industry today where photography does
not play a part at simplifying or easing
work and routine. It works in research,
on the production line, in the engineer-
ing and sales departments, in the office.
And everywhere it saves time and costs.
You will find it valuable in whatever
you do. So be sure to look into all the
ways it can help.
EASTMAN KODAK COMPANY
Rochester 4, N.Y.
CAREERS WITH KODAK:
With photography and photographic
processes becoming increasingly impor-
tant in the business and industry of
tomorrow, there are new and challeng-
ing opportunities at Kodak in research,
engineering, electronics, design, sales,
and production.
If you are looking for such an inter-
esting opportunity, write for informa-
tion about careers with Kodak. Address:
Business and Technical Personnel
Department, Eastman Kodak Company,
Rochester 4, N. Y.
IN DEVELOPMENT
Design problems are studied and solutions
suggested by high-speed motion pictures that
slow down motion so that it can be studied.
IN PRODUCTION
Production line assemblers, working
from photographic color transparencies,
quickly and accurately connect the
intricate maze of multi-colored wires.
IN SALES
Photographs play a major role in providing
management with an up-to-date record of
physical facilities—plants, branches and
sales offices.
Kodak
TRADe MARK
Q. Mr. Savage, should young engineers
join professional engineering socie-
ties?
A. By all means. Once engineers
have graduated from college
they are immediately "on the
outside looking in," so to speak,
of a new social circle to which
they must earn their right to be-
long. Joining a professional or
technical society represents a
good entree.
Q. How do these societies help young
engineers?
A. The members of these societies
—mature, knowledgeable men—
have an obligation to instruct
those who follow after them.
Engineers and scientists—as pro-
fessional people—are custodians
of a specialized body or fund of
knowledge to which they have
three definite responsibilities.
The first is to generate new
knowledge and add to this total
fund. The second is to utilize
this fund of knowledge in service
to society. The third is to teach
this knowledge to others, includ-
ing young engineers.
Q. Specifically, what benefits accrue
from belonging to these groups?
A. There are many. For the young
engineer, affiliation serves the
practical purpose of exposing his
work to appraisal by other scien-
tists and engineers. Most impor-
tant, however, technical societies
enable young engineers to learn
of work crucial to their own.
These organizations are a prime
source of ideas — meeting col-
leagues and talking with them,
reading reports, attending meet-
ings and lectures. And, for the
young engineer, recognition of
his accomplishments by asso-
ciates and organizations gener-
ally heads the list of his aspira-
tions. He derives satisfaction
from knowing that he has been
identified in his field.
One of a series*
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How Professional Societies
Help Develop Young Engineers
ca. What contribution is the young en-
gineer expected to make as an ac-
tive member of technical and pro-
fessional societies?
A. First of all, he should become
active in helping promote the
objectives of a society by prepar-
ing and presenting timely, well-
conceived technical papers. He
should also become active in
organizational administration.
This is self-development at work,
for such efforts can enhance the
personal stature and reputation
of the individual. And, I might
add that professional develop-
ment is a continuous process,
starting prior to entering col-
lege and progressing beyond
retirement. Professional aspira-
tions may change but learning
covers a person's entire life span.
And, of course, there are dues to
be paid. The amount is grad-
uated in terms of professional
stature gained and should al-
ways be considered as a personal
investment in his future.
Q. How do you go about joining pro-
fessional groups?
A. While still in school, join student
chapters of societies right on
campus. Once an engineer is out
working in industry, he should
contact local chapters of techni-
cal and professional societies, or
find out about them from fellow
engineers.
Q. Does General Electric encourage par-
ticipation in technical and profes-
sional societies?
A. It certainly does. General Elec-
tric progress is built upon cre-
ative ideas and innovations. The
Company goes to great lengths
to establish a climate and in-
centive to yield these results.
One way to get ideas is to en-
GENERAL
courage employees to join pro-
fessional societies. Why? Because
General Electric shares in recog-
nition accorded any of its indi-
vidual employees, as well as the
common pool of knowledge that
these engineers build up. It can't
help but profit by encouraging
such association, which sparks
and stimulates contributions.
Right now, sizeable numbers of
General Electric employees, at
all levels in the Company, belong
to engineering societies, hold re-
sponsible offices, serve on work-
ing committees and handle im-
portant assignments. Many are
recognized for their outstanding
contributions by honor and
medal awards.
These general observations em-
phasize that General Electric
does encourage participation. In
indication of the importance of
this view, the Company usually
defrays a portion of the expense
accrued by the men involved in
supporting the activities of these
various organizations. Remem-
ber, our goal is to see every man
advance to the full limit of his
capabilities. Encouraging him to
join Professional Societies is one
way to help him do so.
Mr. Savage has copies of the booklet
"Your First 5 Years" published by
the Engineers' Council for Profes-
sional Development which you may
have for the asking. Simply write to
Mr. C. F. Savage, Section 959-12,
General Electric Co., Schenectady
5, N.Y.
*LOOK FOR other interviews dis-
cussing: Salary • Why Companies
have Training Programs • How to
Get the Job You Want.
ELECTRIC
